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SOME OBSERVATIONS OF THE EFFECT OF CATHODIC 
PROTECTION ON RUST-TUBERCLE pH 


BY F. J. LEFEBVRE AND L. P. SUDRABIN* 


[Read at Chemists’ Round Table, Nov. 17, 1949.) 
Introduction 


THE wide use of cathodic protection of steel in water has required 
the development of test methods and criteria by which the effective- 
ness of this means of corrosion control can be established under field 
conditions. Since the factors influencing electrochemical corrosion are 
numerous and vary in each environment, any attempt to make the 
criteria of protection appear overly simple will tell only a part of 
the story. Proper consideration should be given to the effect of 
environmental conditions not directly associated with corrosion proc- 
esses in every observation of protection. 

Briefly, there are three general methods for establishing the 
effectiveness of cathodic protection, which have been discussed in cor- 
rosion literature, tabulated as follows: 


1. Visual and physical: 

Visual evidence of rust-tubercle formation. 

Visual evidence of pitting. 

Weight loss. 

Pit-depth measurement. 

Leak history. 

Turbidity in water resulting from active corrosion. 


mo aon 


2. Electrical measurements: 
a. Raise the metal-water potential to a fixed value. 
b. Raise the metal-water potential by a fixed amount. 
c. Potential-log current density relationship. 
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3. Chemical: 
a. pH of rust tubercle. 
b. Tubercle anion and cation concentration. 
c. Iron pickup in water resulting from active corrosion. 


Very little work has been reported on the chemical criteria of 
corrosion contro] and it is the intent of this paper to outline some 
possibilities of this method in practical field work. 

Since cathodic protection is very often applied to submerged steel 
structures already showing evidence of corrosion attack, it is fre- 
quently difficult to determine whether cathodic protection is effective 
by the usual visual or physical methods. One may take, for example, 
a new unpainted tank, which has been in contact with water for some 
time and has rust-tubercle formation before cathodic protection is 
applied, or a painted tank where intense pitting with tuberculation has 
occurred at the breaks in the coating. In waters containing less than 
50 ppm of CaCO, hardness, corrosion control by cathodic protection 
can be complete without any easily discernible change in the visual 
or physical character of the previously formed rust. If iron anodes 
are used or soluble iron is present in the water, the iron will tend 
to migrate and accumulate on the cathode as iron hydroxide. This 
rust may lead the inspector falsely to believe that, corrosion is 
occurring. 

One practice which has been widely adopted to establish the 
effectiveness of corrosion control is to clean manually all rust, paint 
and other accumulation from a designated area of the submerged 
surface at the time that cathodic protection is first applied. Then a 
subsequent visual examination of this area is made, after the protec- 
tion has been applied for some time. Unfortunately, this procedure 
will not allow a valid interpretation to be made of the effectiveness 
of the particular cathodic protection system on the remainder of the 
unconditioned submerged area. 

First, the value of paint coatings in limiting the protective cur- 
rent requirements is well known and the removal of all paint from 
the designated area immediately increases the protective current 
requirements. Thus, even though adequate current is applied to pre- 
vent further attack on the unconditioned area, the bare area may 
show visual evidence of corrosion. 
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Secondly, the influence of rust and the accumulation of other 
foreign matter on steel surfaces upon protective current requirements 
is less well known. Observations in sea water (1) show a definite 
value derived from the accumulation of rust in reducing protective 
current requirements. Unreported work by the authors indicates that 
the protective current density required to prevent any corrosion of 
a clean, hot-rolled steel surface in an aerated soft water is in the 
neighborhood of 15 ma/sq ft. A protective current density of 5 
ma/sq ft will be adequate to prevent further corrosion attack, if the 
steel has undergone free corrosion for a period of three months and 
the stabilized corrosion-product accumulation remains on the surface 
of the steel. The economics of preventing further corrosion of a 
previously corroded steel surface over preventing even initial attack 
of a new, unattacked steel surface becomes evident. 

Since corrosion test specimens usually do not possess surface 
conditions which are characteristic of the submerged steel structure 
itself, all conclusions drawn from such tests should be carefully 
weighed. 

It has been the intent of the previous discussion to show that 
the practical interpretation of corrosion control can often be complex 
and that the most adequate observation can best be made by experi- 
enced corrosion engineers, competently familiar with the tools and 
techniques available for the evaluation of cathodic protection. Rust- 
tubercle pH measurements seem to offer a useful tool, which will go 
hand-in-hand with the other techniques more commonly used by the 
corrosion engineer. 


Earlier Work 


Thus far comparatively little work has been done on the nature 
of the solutions enclosed within a rust tubercle covering a pit. Baylis 
(2, 3) noted that the active tubercles on the inside of Baltimore 
water pipes contained solutions having a pH of about 6.0 or less. 
This pH appeared to be independent of the pH of the bulk of the 
water in the pipe. He also observed that the pH of tubercles which 
appeared dormant varied between 6.4 and 6.8. A tubercle was as- 
sumed to be inactive when a firm, continuous membrane without 
breaks extended over its surface. In some cases more than 1% of 
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chloride and sulphate was measured in the layer of corrosion product 
covering the pit. This concentration of these anions was many times 
the concentration of the same anions in the water and suggests their 
migration through the solution to the pit or local anode in the electro- 
chemical corrosion cell. 

More recently studies have been reported on synthetic corrosion 
pits by Lochte et al. (4). These were produced by exposing one end 
of an iron wire (anode) in the bottom of a vertical glass tube and 
supporting a coil of copper wire (cathode) above the tube. The iron 
and copper wires were coupled to complete the corrosion circuit. This 
assembly was placed in a glass beaker, containing 9 parts of 0.1N 
NaCl and 1 part by volume of 0.1N NaOH. The solution had an 
initial pH of about 12.0, which gradually dropped in the presence of 
CO, from air contact to a pH of 8.85-8.86. 

Corrosion products started to form in the bottom of the glass 
tube within a matter of minutes, and an analysis of the solution be- 
low the rust membrane which separated the corrosion product from 
the overlying solution indicated a pH ranging from 5.8 to 6.3. Further 
study showed that the synthetic tubercle consisted of several layers 
of rust, separated by membranes, the solution closest to the iron wire 
having a pH as low as 5.2. The pH gradually increased as the outer 
layers of rust were reached. Similarly, it was noted that the Cl --ion 
concentration increased in the lower rust layer over that in the bulk of 
the solution and, correspondingly, the Na‘-ion concentration decreased, 
demonstrating the transport of ions to their respective attracting 
poles through the electrical field of the corrosion cell. 

Characteristic deposits are formed on hot-rolled steel surfaces 
when a protective condition is attained in waters having large amounts 
of easily deposited scale-forming salts (see Fig. 1). 

Since the precipitation of scale-forming salts is a function of 
hydroxyl ion available, it becomes apparent that, when the protective 
current exceeds the minimum required for cathodic protection, a high- 
er current density is received by the area normally the local anode 
in the freely corroding cell than by the adjoining cathodic areas. This 
can be explained by the relatively high electrical film resistance of the 
cathode area compared to that of the anode area (7). The protective 
current distribution is largely determined by the relative film resist- 
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Fic. 1.—Deposits ForRMED ON HotT-ROLLED STEEL SURFACE WHEN PROTECTIVE CONDITION 
Is ATTAINED IN SCALE-FORMING WATER 
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ances in accordance with the Law of Shunts. The heaviest deposit 
develops over areas which normally would be the local anode of the 
freely corroding cell. Note the heavy deposit over the horizontal 
scratch line in the center of the specimen. 

A layer of precipitated scale-forming salts, covering tubercles 
which had formed at failures in paint coatings prior to the application 
of cathodic protection, is commonly observed (5) when the water 
contains easily deposited scale-forming salts. Since there usually is 
no visible evidence of a deposit within the rust tubercle, it appears 
that, when the protective current-density requirements are exceeded, 
a high pH solution accumulates within the tubercle, some of which 
then diffuses through the outer membrane, precipitating the salts from 
the water on the outside of the tubercle. This would suggest that, 
in soft Eastern waters containing very little scale-forming salts, an 
increase in the pH of the rust tubercle will also represent a protective 
condition. 


Theory 


U. R. Evans (6) has very aptly described the electrochemical 
corrosion of iron as a process in which iron goes into solution at a 
bare spot, oxygen is reduced on the mill or oxide scale, and the rust 
or hydroxide appears at a third place. The mechanism of the active 
corrosion of hot-rolled steel in aerated water is illustrated in Fig. 2A. 
The exposed iron at the break in the mill scale is the anode and the 
intact mill scale acts as the cathode. The corrosion of iron at the 
anode introduces Fe** ions, to form a tubercle at some distance from 
the anode, and at the same time an equivalent amount of O., and/or 
H* ions is reduced on the mill scale, with the result that a preponder- 
ance of OH ions is produced. 

The presence of the accumulated OH ions on the cathode can 
be readily seen by the pink color developed when phenolphthalein 
indicator is added to stagnant water and the surface of the steel 
plate is examined under an oblique light. 

Meanwhile the electrical field between the local anode and the 
cathode causes the anions and cations present in the water to migrate 
to their respective attracting poles. Anions such as CI. and SO, move 
to the anode and the cations Na*, Ca** and Mg* are attracted to the 
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cathode areas. The soluble ferrous chloride and/or sulphate tending 
to accumulate in the rust tubercle are salts of a strong acid and weak 
base, which hydrolize acidically. In practice, the pH of active rust 
tubercles is found to be less than 6.5 and is relatively independent 
of the pH of the bulk of the water, as first observed by Baylis (2, 3). 
A protective current, applied in excess of that required to stop 
further corrosion of a previously corroded piece of steel, results in 
the migration of the anions to the auxiliary anode and the accumula- 
tion of OH’ ions over the whole steel surface, including the bare spot 
(see Fig. 2B). This gradually results in an increase of the pH of 
the rust tubercle. It may now be of interest to reflect back to the 
observation that the protective current density received by the bare 
area is greater than that received by the cathodic areas, when the 
minimum protective current density is exceeded. This higher current 
density results in a more rapid accumulation of OH ions on the bare 
spot than on the adjoining cathodic areas. However, experience shows 
that the net change in pH of a tubercle takes place quite slowly. 


Test Technique 


The measurement of rust-tubercle pH requires three steps— 
namely, sampling, sample treatment and pH measurement. Each step 
must be carefully considered to obtain significant results. 

First, the sample is preferably obtained from a fresh rust tubercle 
by drawing the core of the tubercle into a glass tube. Care must be 
taken not to sample the edge of the tubercle, since the high pH solu- 
tion of the cathode-tubercle interface will mask the true tubercle pH. 
In cases where the tubercle has been exposed prior to sampling and has 
dried out, the rust from the center of the tubercle may be sampled. 
Because of the possible change in the character of a tubercle, due 
to exposure to air, it is preferable to sample a fresh tubercle as soon 
as it is exposed. A dried rust-tubercle sample may be prepared for 
pH measurement by admixing distilled water until a paste-like con- 
sistency is attained. 

A Beckman laboratory-model pH meter was used to determine 
the pH of the tubercle samples. Small samples were measured by 
using a Beckman, *290-K, sealed, drop-size glass electrode. 
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Observations 


Data have been obtained on the pH of active tubercles in waters 
whose pH ranged from 6.4 to 8.85. Wherever possible, the pH of 
the tubercle was measured again, after cathodic protection had been 
applied and it had been established that further metal attack was 
being prevented. It will be noted in Fig. 3 that the pH values of 
the active rust tubercles observed are all less than 6.5 and are inde- 
pendent of the pH of the water. Cathodic protection, when adequately 
applied, raised the pH of all previously active tubercles to 7.0 or 
above. 
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Fic. 3.—OsserveD PH VALUES OF Rust TUBERCLES. 
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Fic. 4.—RELATIONSHIP BETWEEN ACTIVE TUBERCLE PH AND MAXIMUM PIT PENETRATION 
PER MONTH. 


Fig. 4 suggests a relationship between active tubercle pH and 
maximum pit penetration per month. It will be noted that the slope 
for the dry tubercle (distilled water extract) appears to be greater 
than that of fresh rust. However, in each method the rate of pene- 
tration decreases to zero as the pH of the tubercle is raised to about 
6.5-6.6. 
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It is of particular advantage to be able to establish the maximum 
rate of penetration or the absence of attack from a pH measurement 
of the rust tubercle. 

A brief description of each pH measurement shown on Fig. 3 
follows: 

A. Rust-tubercle samples were taken from a 50,000-gal, Massa- 
chusetts, state-institution elevated tank. Prior to the time when 
cathodic protection was installed, the water appeared rusty and a great 
deal of tuberculation was observed on the submerged areas. 

After cathodic protection had been applied, the tubercle samples, 
which were taken dry and treated with distilled water, had a pH 
of 7.4. The water confined in the tank had a pH of 6.4. The water 
was clear and no further evidence of rust-tubercle formation was 
noted, when the sample was taken. Aluminum anodes were used and 
a slight aluminum-hydroxide floc was noted over the tubercles. 

B. A 4”X8"X1/16", hot-rolled steel plate was allowed to cor- 
rode in Belleville, N. J., tap water for eight months. The pH of 
several fresh tubercles measured was 5.9. The maximum pit depth, 
measured with a Starret, *640-E, dial depth gauge was 0.013 in. in 
eight months. A protective current density of 5 ma/sq ft was then 
applied to the specimen for a period of 20 days. The potential of the 
steel plate to water was raised to —0.785 volt, measured against a 
sat. KCl calomel electrode. This potential is used as a criterion to 
assure protection in the cathodic protection of pipelines. The pH of 
the remaining fresh rust tubercles was raised to 7.1 by cathodic pro- 
tection. The pH of the Belleville tap water used was 6.4. 

C. Two hot-rolled steel plates, 6”X6" 3/32", were submerged 
for six months in a 300,000-gal standpipe in Maine. One plate was 
grounded to the cathodically protected tank and the other insulated 
so as to act as freely corroding steel. The water stored has a pH 
in the neighborhood of 6.5 and is representative of the soft Eastern 
waters. The pH of the distilled-water extract of the dry tubercles, 
sampled from the freely corroding specimen, was 6.0 and the maxi- 
mum pit penetration measured 0.010 in. in six months. The cathodic- 
ally protected specimen showed much less tuberculation and appar- 
ently was only slightly active during the hot summer months. How- 
ever, the tubercles appeared inactive in the fall, when the sample 
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was removed. The pH of the dry tubercles was 7.0 and the maximum 
penetration was 0.001 in. in six months. 

D. An unprotected test plate, 4”°*8"X1/16", submerged in 
Belleville, N. J., water prior to Test B, had a fresh rust-tubercle pH 
of 6.35 and a maximum penetration rate of 0.005 in. in six months. 
This tubercle sample was allowed to dry out and a pH of the dis- 
tilled-water extract measured 5.95. The Belleville water, which is 
typical of soft, aggressive Eastern waters, at the time had the fol- 
lowing analysis: 


Sp. resistance — 11,480 ohms at 28° C. 


pH — 6.8 

Total alk. — 19 ppm 
P.P. alk. — 0O ppm 
Hardness — 27 ppm 
Dissolved O. — 7 ppm 


A third test plate, 2”*8"1/16", submerged in Belleville water, 
developed pits 0.013 in., 0.013 in., 0.011 in. and 0.009 in. deep, re- 
spectively, in three months. The average fresh rust-tubercle pH of 
the four pits was 5.5. 

E. Two, 6°X6"X3/32", sandblasted steel plates were suspended 
in a cathodically protected standpipe in New Hampshire for six 
months. One specimen was grounded, and the other insulated and 
freely corroding. The grounded specimen showed no evidence of 
corrosion. The pH of the dry tubercle extract of the freely corroding 
specimen was 6.2 and the maximum penetration rate was 0.005 in. 
in six months. The pH of the water was about 6.9 and represented 
a soft, aggressive type. 

F. Dry rust tubercles, taken from a Florida public-utility tank, 
confining a brackish water, had a pH of 4.2. The pitting activity at 
breaks in the paint film was very intense. The pH of the brackish 
water was 6.9. 

G. Two, 6”X6"X3/32", hot-rolled test plates were installed for 
six months in a Pennsylvania paper-mill tank, through which very 
soft, aggressive Delaware River water with a pH of 7.2 is continu- 
ously flowing. The freely corroding tubercles had a pH of 5.0 in a 
distilled-water extract. The maximum penetration of the unprotected 
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specimen was 0.017 in. in six months. The cathodically protected 
specimen showed no corrosion attack. A white deposit covered the 
weak points on the mill-scale surface and had a distilled-water extract 
pH of 7.8. 

H. The tubercles which had formed prior to the application of 
cathodic protection in another Florida public-utility tank, confining 
brackish water, were found covered with a white deposit and had a 
distilled-water extract pH of 10.3. The brackish water has a pH 
of 7.5. 

I. J. R. Baylis reported a fresh rust-tubercle pH of 6.0 in the 
solution enclosed in active pits and a pH of 6.4-6.8 in dormant pits. 
The Baltimore water in contact with the tubercles had a pH of 7.9. 

J. Tree-like tubercles, found on the floor of a hot-water storage 
tank, had a distilled-water extract pH of 4.9. The pH of the water 
stored was 8.5. Very intense pitting was noted. 

K. Lochte and others reported that the pH of synthetic rust 
tubercles ranged from 5.2 to 6.3 in contact with an NaCl-NaOH solu- 
tion, buffered by CO, from air having a pH of 8.85-8.86. 


Anaerobic Corrosion 


In active rust tubercles the presence of a pH of 6.0-6.5 along 
with sulfate and ferrous ions will create a favorable environment for 
anaerobic bacteria, such as S. desulfuricans, to influence the corrosion 
process. These anaerobic bacteria may exist within the tubercle, even 
though the surrounding environment is well aerated (8). It has been 
established that the activity of sulfate-reducing bacteria is limited, 
when the pH of the medium in which they exist is raised above 
8.5-9.0 (9, 10). 

Thus, the increase in pH of a rust tubercle by cathodic protection 
to 9.0 at the metal surface should control most bacterial corrosion. 


Conclusions 


The preliminary work, conducted on the effect of cathodic pro- 
tection on rust-tubercle pH, suggests: 
1. Active corrosion tubercles have a pH less than 6.5. 
2. The pH of the tubercles decreases, as the rate of pit pene- 
tration increases. 
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The pH of active tubercles is relatively independent of the 

pH of the bulk of the water. 

Cathodic protection, when complete, raises the pH of a tuber- 

cle above 7.0 and in time the pH should approach 9.0. 

Measurement of the pH of a rust tubercle provides the Cor- 

rosion Engineer with an additional tool, to establish the 

effectiveness of cathodic protection. 

Study is being continued, to develop further the relationship of 

rust-tubercle pH to the intensity of pitting. 
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POWER GENERATION FROM THE DELAWARE PROJECT 


BY GEORGE R. RICH* 


[Read Nov. 17, 1949.] 


Prior to construction of the Delaware water supply, the city of 
New York secured by condemnation proceedings the right to divert 
the flow of certain streams, upon which were located existing and 
projected water-power plants of two private utilities, the Central 
Hudson Gas & Electric Corp. and the Rockland Light & Power Co. 
Under such circumstances, the power companies usually seek relief 
from the law courts in the form of money damages; but in this par- 
ticular instance, the availability of energy generation at the tunnel 
outlets forms the basis of interesting agreements between each utility 
and the city. In essence, each power company will be permitted to 
construct a hydroelectric power station at the outlet of one of the 


two pressure tunnels which empty into the Rondout storage reservoir; 
the water to be consumed by the city will constitute the water supply 
to the power stations; after fifty years the power stations will become 
the property of the city; in the meantime, the revenue from the sale 
of power will amortize the damage to the water-power privileges and 
the cost of power-station construction. 


THE DELAWARE WATER SUPPLY 


From the upper reaches of certain tributaries of the Delaware 
River and from Rondout Creek, a tributary of the Hudson, all within 
the state of New York and all rising on and flowing down the southern 
and southwestern slopes of the Catskill Mountains, the city of New 
York is now developing an additional supply of 440 mgd from the 
Delaware watershed plus 100 mgd from the Rondout watershed. 

The plan now underway provides for the development of the 
new source in two stages (see Figure 1): 

First Stage: Construction of the reservoirs on the Neversink River 
and Rondout Creek, together with the tunnel connecting the Never- 
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sink and Rondout reservoirs and the main aqueduct from Rondout 
Reservoir to the present Hill View Reservoir, located just above the 
city of New York in the city of Yonkers, thus making available a 
new and additional supply of water of 205 mgd. 

Second Stage: Construction of the Pepacton Reservoir on the 
East Branch of the Delaware River and East Branch Tunnel to the 
Rondout Reservoir, so as to make available 335 mgd of new and 
additional water, and bring the total for the new system up to 
540 mgd. The aggregate supply from all available sources would then 
be about 1,600 mgd. 

LEGAL FEATURES 


The Delaware River is an interstate stream, marking the boun- 
dary between New York and Pennsylvania in the upper reaches and 
between Pennsylvania and New Jersey below. The abstraction of 
water from the upper reaches of the river by the city of New York 
involved extensive litigation, which culminated in a decree by the 
United States Supreme Court, permitting the city to divert 440 mgd 
of water and stipulating certain specific releases from the city’s reser- 
voirs, to augment low flows on the Delaware: 


“At any time the stage of the Delaware River falls below 0.50 csm at 
Port Jervis, New York, or Trenton, New Jersey, or both (0.50 csm being 
equivalent to a flow of 1535 cfs at Port Jervis and 3400 cfs at Trenton), 
water shall be released from one or more of the impounding reservoirs of 
New York City in sufficient volume to restore the flow at Port Jervis and 
Trenton to 0.50 csm, provided, however, that there is not required to be 
released at any time water in excess of 30 per cent of the diversion area 
yield, and the diversion area yield having been ascertained to be 2.2 csm, 
the maximum release required shall be 30 per cent of that amount, or 
0.66 cubic feet per second per square mile of the areas from which water 
is diverted.” 


This decree increased the storage requirement of Neversink Reservoir 
from 10 billion to 37 billion gallons and added quite materially to 
the total project cost, which is now estimated as about $440,000,000 
to the end of the second stage. 

The New York state law authorizing the agreement between the 
utilities and the city of New York is as follows: 

“Laws of the State of New York, 1946—Section K 41-48.0— 
Utilization of water to generate electric current—The Board of Water 
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Supply may, subject the approval of the board of estimate, utilize such 
water as it now owns or as it may hereafter acquire, for the purpose 
of generating electric current for the use of the municipality, or may 
permit the utilization of such water for the generation and sale of 
electric current by an electric corporation which was the owner of a 
developed or undeveloped water power site or sites affected, acquired 
or damaged by the execution of a plan or project of the City for an 
additional water supply, and the board of water supply, with the 
approval of the board of estimate, in connection with the settlement 
of a resultant claim for damages made by such electric corporation, 
may grant or lease to such electric corporation for periods not to 
exceed fifty years, rights in, or to use, the lands and waters of the 
City for the generation of electric current as herein provided, for 
such consideration and on such terms and conditions as are, in the 
opinion of such board, in the best interests of the City of New York, 
including but not limited to a general release of such claim, provided 
that such grant or lease may be made at the time of settlement of 
the claim as above provided but the period of use under the terms 
of the lease or grant, not to exceed fifty years, may commence when 
generation of electric current thereunder shall begin, provided that 
no additional water shall be used for such purpose than would other- 
wise be required by the City.” 


STORAGE RESERVOIRS 
The essential physical features of each of the three storage reser- 
voirs is given in Table 1. 


TABLE 1.—RESERVOIR STATISTICS 








Rondout Neversink Pepacton 
Drainage Area—Square Miles 95 93 372 
Flow-Line Elevation—Feet 840 1,440 1,280 
Available Storage—Billion Gallons 48.7 34.7 143.5 
Area Water Surface—Acres 2,100 3,070 5,700 
Type of Dam Earth Earth Earth 
Height of Dam—Feet 195 195 204 
Length of Dam—Feet 2,400 2,820 2,450 
Length of Tunnel—Miles 85 5 25 
Diameter of Tunnel—Feet 13.5-19.5 10 11.33 


Mean Annual Runoff—Inches 31.0 35.1 27.0 
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Because bedrock in each case lies deep below the ground surface 
of the valley, the dams have been constructed principally as earth 
embankments. At the Merriman Dam site at Lackawack, the valley 
above the rock floor is filled with sand, gravel and clay to a maximum 
depth of 180 ft below the surface of the valley bottom. This great 
depth of water-bearing over-burden required the construction of a 
concrete cutoff wall from the surface to bedrock. The deepest portion 
of the cutoff was constructed as a succession of 20 caissons, sealed 
into the ledge rock and to each other. 


THE DELAWARE AQUEDUCT 


As shown by Figure 1, delivery of water from the Rondout 
Reservoir to the Hill View Reservoir, just outside of the New York 
City line, is accomplished by the Delaware Aqueduct, 85 miles in 
length. The aqueduct is a deep-lying pressure tunnel, driven in solid 
rock, circular in section and lined with concrete throughout. The 
finished diameter of the tunnel varies as follows: from Rondout 
Reservoir to West Branch Reservoir, 13% ft; from West Branch 
Reservoir to Kensico Reservoir, 15 ft, and from Kensico Reservoir to 
Hill View, 19% ft. 

The progressive increase in tunnel diameter is due to several 
causes: 


(1) An increase in flow of about 40 mgd from the West Branch Reservoir. 
(2) A progressive reduction in available head, the head being 337 ft Rondout 
to West Branch, 148 ft West Branch to Kensico and ,60 ft Kensico to 
Hill View. 

The tunnel from Rondout to West Branch is designed for a nominal 
maximum flow of 980 mgd but will take more; when the new West 
Branch to Kensico section is available, the flow will be 1,000 mgd. 
The Kensico to Hill View tunnel is designed to carry about 1,700 mgd 
and so will take the combined flow of the Catskill and Delaware sys- 
tems, if necessary. 


(3 


(4 


THE NEVERSINK POWER STATION 


The mode of operation of the Neversink Reservoir and the in- 
tensity and duration of flow available at the Neversink tunnel outlet 
are dictated primarily by the water-supply requirements of the city 
of New York. Under the terms of the contract between the Central 
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Hudson Gas & Electric Corp. and the city, Central Hudson is re- 
quired to take 100 million cu ft of water per week and pay for the 
excess over 3.2 billion cu ft per year at the rate of $26.50 per million 
cu ft. The utility would also pay for water used in excess of the 
aforesaid 100 million cu ft per week at the rate of $26.50. Thus 
Neversink plant is adapted to operate primarily on daily peak load 
service 8 hours per day, 5 days per week, as indicated by the power- 
duration curve, Figure 2. 


Central Hudson Gas & Electric Corp. 
Neversink Development 
Chas.T. Inc. 


PE 
a 


| PERCENT 


KW 
KWH 
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The pertinent physical features of the project are given in 





Table 2. 
TABLE 2.—PERTINENT PHysICAL DATA—NEVERSINK POWER STATION 
1. Name of Power Company .... Central Hudson Gas & Electric Corporation 
ere re ee eee rere ern Neversink Tunnel 
a I ikke 5 baa oo vik 6 2S ae ho news ba denen seen Neversink 
i Se SUOONE oa sos os Sec Sees od ese Sodas Charles T. Main, Inc. 
5. Designing Engineers ... Chas. T. Main, Inc. and New York City Board of 
Water Supply as part of the Delaware Water System 
en Ee ree ee Eire ee ee Pee er ere December, 1948 
Ui, NE ROUND 55-55 on 6 csc) cin din sacel w wneeAlE eee July, 1952 
8. Dam, type—Earth Embankment ...... Maximum height, feet .... 195 
Crest length, feet ........ 2,820 
eS ee ner Extreme Maximum ...... 1,447 
Normal Maximum ....... 1,440 
ret en Seer Tree 1,421 
Te Pere 1,352 
(Can be drawn to 1,320; sill at 1,311) 
10. ‘Tailwater Elevation, feet (fot 76S Cis). ...6 66 cccccecsccesewees 889 
11. Heads, feet ...... Static Maximum 551—Mean Net (730 cfs) .... 474 
Minimum Net (785 cfs) 396 
Static Maximum plus water-hammer ......... 720* 
12. Length Pressure Conduit, feet-— 
10’0” diameter concrete-lined tunnel in rock ................. 24,900 
80” diameter steel interlined section in rock ................ 1,000 
8'0” diameter concrete-encased steel pipe ................25. 1,080 
BN dks acarnn Sane Raa e Gidea és Pee arbi 26,980 
13. Maximum permissible tunnel velocity, feet per second ............ 10 
14. Maximum permissible velocity in 8'0” diameter section, ~ 
Sr ee IE bs os 3G biG cin tea nas. o a canals oe sis Oy eR wee 15.6 
15. Cross-sectional area of tunnel, square feet ...............-00000- 78.5 
16. Cross-sectional area of 8'0” dia. section, square feet .............. 50.3 
17. Maximum permissible discharge, cubic feet per second .......... 785 
06. Tiailee'e of Sar GOmiCreie-e COMNINTE ono ok woos on le diss Seas en's 0.0125 
EDs ean ee EL Fe ON BE sad icc knee hence es cincudees en 58 
20. Elevation center line of distributor, feet .................0ee eee. 892 
21. Pressure-conduit valves—Electric Motor-Operated Sector Gear Drive 
Wicket Diameter, Inches—1 Main Valve ................... 90 
S FOMRE YS VOIO i 5 kc r sso ee 80K 90 





*For turbine runaway with wicket gates stuck in full-open position. 


Manufacturer—Newport News Shipbuilding & Dry Dock Company 
Closing and Opening time—300 seconds 
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TABLE 2.—(Continued) 





22. Turbine Rating, H.P. at 474 mean net head at point of best efficiency 36,000 


Maximum permissible output, horsepower .................. 41,000 
ee et Ee: 1.3 
Francis type—Specific speed at rating ...................42. 26 
Turbeme Famer, Malet Ge... PCIE. occ kcicciccccscacccescetues 97% 
discharge diameter, inches .................. 73.5 
At center line of Distributor—inches ...................... 97% 
23 Noemal Operating: Speed Oar Oe 5 och eck 0 ics ewacaleivdwesiwds 300 
24. Maximum Transient Speed—RPM ............cccccccccccccece 610* 
25. Turbine Manufacturer—Newport News Shipbuilding & Dry Dock 
Company 
26. Governor Manufacturer—Woodward Governor Company 
27. GOUCIGey, Ce BI DOCU 8c iSieisciweadeeneviasibiesses 200 
2B. Goverade, Come Re ee ob d cence alecc ve siwacekeods: 4 
29. Governor, Gate Limit Operating Time, Seconds ................. 300 
30. Pressure Regulator Capacity—Full turbine discharge 
31. Pressure Regulator Closing Time, Seconds ..................... 200 
32. Pressure Regulator Throat Diameter, Inches .................... 39% 


33. Pressure Regulator Manufacturer—Newport News Shipbuilding & 
Dry Dock Company 

4. Draft-tube type, Elbow—Scroll Case—Cast Steel 

35. Generator Rating, kva—31,250; Power Factor—0.80 
Voltage—13,800; Frequency—60 cycles 
115% normal rating, kva—36,000 

36. Thrust Bearing—Spring type mounted above stator 

37. Generator Manufacturer—General Electric Company 

38. Generator WR*—lb. ft. squared—4,000,000 

39. Synchronizing Manual or Automatic—Manual 

40. Load Control—Manual 

41. Station Crane Capacity—tons .......... i ere 125 

Auxiliary Hook ........ 30 





*For turbine runaway with wicket gates stuck in full-open position. 


In addition to its own steam plant and hydroelectric system, 
Central Hudson has interconnections with the Consolidated Edison 
Co. of New York and the Niagara-Hudson system. The maintenance 
of system frequency under sudden load changes will be accomplished 
by the quick-response steam-turbine governors and the large connect- 
ed rotating inertia (WR*) of these other plants, and the Neversink 
power station will be operated at blocked gate near full load for seven 
or eight hours per day during the working week. 
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From the hydraulic standpoint, the salient features of the Never- 
sink plant are the result of the long supply tunnel, and the fact that 
the topography is not favorable to the construction of a surge tank. 
The topography rises in a direction upstream from the power station 
at a flat, gradual slope, so that the surge tank at any location suffi- 
ciently close to the turbines to afford satisfactory regulation would 
have to be elevated upon steel tower legs. Almost needless to say, 
such a design would be prohibitively expensive. But to keep the 
water-hammer effects within practical and economical limits, the 
maximum velocity of flow in the tunnel, 10 ft per sec, must be re- 
duced to zero (or for load demand accelerated from zero to 10 fps) 
very gradually, in not less than 200 seconds. On the other hand, 
during short-circuited conditions, when the generator is instantane- 
ously disconnected from its electrical load, the water supply must be 
diverted from the turbine in about 4 seconds, to avoid operating the 
generating unit at runaway speed for any protracted period. 

These two conflicting hydraulic requirements are reconciled by 
the provision of a governor-operated pressure regulator or relief valve 
(Fig. 3), directly connected to the gate-operating mechanism of the 
turbine. By properly proportioning the size of the relay valve ports 
of the governor oil-pressure system, the turbine gate mechanism is 
arranged to open through the full range in 200 seconds and close in 
4 seconds. But under rapid change of load, as fast as the turbine 
gates are closed, the connecting rod to the pressure regulator opens 
the relief valve by-pass to accommodate full turbine discharge. By 
means of an ingenious oil dashpot arrangement, the relief valve then 
closes slowly, so as to shut off tunnel flow in about 200 seconds. The 
area of oil ports in the dashpot is made large enough to permit move- 
ment of the turbine gates under gradual load changes without opening 
the relief valve. 

For routine daily shutdown the unit is very gradually unloaded 
by the gate limit device on the governor actuator. Mechanically this 
is effected in the internal mechanism of the governor, by shifting the 
stop rod which prevents the pilot valve from opening the servomotor 
piston in response to a speed drop impulse from the flyball. During 
this operation the pilot valve recenters. The stop-rod linkage and gear- 
ing are operated by an electric motor and reduction train, so as to 
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require about 300 seconds to move the gate limit point through the 
full gate range. 

The operating condition of the pressure regulator is checked 
periodically by tripping the main circuit breaker at any desired gate 
opening, so as to give a full-load or part-load test. 

For closure of the supply tunnel one main and one emergency 
butterfly valve are provided. These are 90 in. in diameter, operated 
by means of electric motor-driven sector gears. The operating time 
of these valves is 300 seconds. 

In making calculations for the effect of water-hammer, it was 
found that the most adverse case resulted from a fairly remote, but 
entirely conceivable, contingency. If the pressure regulator should 
fail to open after sudden loss of load by the turbine, the size and 
strength of the connecting rod to the turbine gate shifting ring are 
sufficient to sustain the full force of the servomotor cylinders, while 
closure of the turbine gates is slowed down to the prescribed 200 





Fic. 4. 
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seconds by the restriction of oil flow through the dashpot ports of 
the relief valve or pressure regulator. 

However, if the turbine gates were to stick in the full-open 
position, the generating unit would continue to run away until the 
butterfly valve could be closed. At runaway speeds Francis turbines 
of this class suffer a very substantial reduction in discharge capacity. 
This feature operates to reduce flow in the tunnel just as effectively 
as if one of the butterfly valves were being closed; the condition is 
further aggravated by the fact that the resulting water-hammer in- 
creases the power input of the turbine and thus pyramids the over- 
speed, all as shown by Figure 4. The rate at which tunnel discharge 
is arrested depends upon the rate at which the turbine builds up 
overspeed; that is, upon the rotatory inertia (WR?*) of the generator 
rotor. The pressure conduit, the turbine and the associated accesso- 
ries are designed for the water-hammer resulting from this condition. 
The rotatory inertia (WR*) of the generator was made large enough 
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to keep water-hammer within economical limits, while the generator 
and turbine are designed to sustain the resultant runaway speed, 
which in this case is 610 RPM or over twice the normal operating 
speed of 300 RPM. It would, however, be wasteful of material. to 
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design the generating unit and supporting structure to sustain this 
very infrequent overspeed for any protracted interval without some 
evidence of vibration. All that is justified in such a case is to stipu- 
late that the mechanism have a suitable margin against failure. 
Accordingly, during emergency shutdown under short-circuited con- 
ditions, the governor closure is set at the short time of 4 sec. During 
the early stages of the design, consideration was given to the possi- 
bility of employing an impulse-type turbine, very largely to avoid 
the water-hammer associated with the overspeed discharge reduction 
characteristic of the Francis type. This alternate would afford a 
sizeable reduction in water-hammer; but the available head in this 
case was too small in proportion to the power output and, even with 
two nozzles, the jets became excessively large and unwieldy. 

Among the interesting features of the Neversink design are (1) 
provision for removal of the turbine runner from below, (2) the 
method of erecting the generator rotor, (3) the extensive use of stain- 
less steel in those areas of the turbine which are most susceptible to 
cavitation, (4) the use of direct-connected cubicle-type switchgear 
and (5) the auxiliary by-pass system and energy-dissipating chamber. 

For the higher-head Francis installations, in which the runner 
diameter is comparatively small in relation to the power output, it is 
feasible to construct the upper portion of the draft tube of heavy plate 
steel entirely, without lateral support from the concrete as delineated 
in the turbine cross-section, Figure 7. The great advantage of this 
design is to permit removal of the turbine runner, lower curb plate 
and wicket gates entirely from below, without dismantling the 
generator. This is accomplished by unbolting and setting aside the 
two halves comprising the draft tube and lowering the turbine runner, 
by means of a special threaded-rod erection device, to a series of 
heavy pipe rollers, which are supported by rails embedded in the 
concrete of the basement floor. The runner may then be moved under 
the hatches in the turbine- and generator-room floors and lifted to 
the generator floor, if desired, by the power-station crane. 

In the normal operating position, the steel upper portion of the 
draft tube affords additional support to the scroll case by means of 
jacks, which are distributed about the periphery of the tube at the 
floor level. After the jacks have been extended to absorb this load, 
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Fic. 7.—CRoss-SECTION OF HyprRAULIC TURBINE—NEVERSINK PROJECT. 
(41,000 HP; 300 RPM; 474 Feet Net Head; 36,000 HP at Best Efficiency) 











final water-tight sealing of the draft tube at the bottom is effected by 
a flexible gasket and retainer ring with appropriate tightening studs. 

The method of erection adopted for the generator rotor was dic- 
tated by the limited capacity of the highway bridges between the 
railroad siding of the New York, Ontario and Western Railroad at 
South Fallsburg, N.Y., and the site of construction at Grahamsville. 
The maximum permissible weight of the largest single piece is 35 tons, 
while the weight of the completed rotor is 125 tons. The weight of 
rotor with the so-called floating rim laminations, but without pole- 
pieces, is 60 tons. 
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Accordingly, it was necessary to ship the generator shaft with 
the rotor spider attached at the factory, attach the floating rim lamina- 
tions to the spider at the power station and finally attach the poles 
to the slots in the rim lamination assembly. To facilitate this program 
of rotor assembly, a demountable and removable rotor-supporting 
pedestal of structural steel was provided. This temporary structure 
was detailed with bolted connections, so that it may be dismantled 
and stored when not in service. 

Of particular interest is the extensive use of stainless steel, in 
order to reduce to the minimum the possibility of machine outages to 
repair the damage due to cavitation. The turbine runner, wicket 
gates and stems, and throat ring are integral stainless-steel castings. 
Renewable and removable stainless-steel facing plates are provided 
(a) in the head cover on the lower surfaces, above the wicket gates 
and adjacent to the runner, and (b) on the lower wicket-gate ring, 
under the guide vanes and adjacent to the runner. Renewable wear- 
ing rings of stainless steel are furnished at the upper and lower seal- 
ing points of the runner. The stationary and movable seats of the 
pressure-regulator valve are of special alloy steel, ASTM A198 
Grade A. 

The electrical features of the station are characterized by rugged- 
ness and simplicity. The main power and control switchboard, ar- 
ranged for direct connection to the generator housing and main leads, 
consists of steel cubicles, mounted on the generator-room floor and 
containing the main bus, breakers, relaying, instrumentation, metering 
and associated gear. : 

The neutral switchgear, likewise of steel-cubicle construction, is 
mounted upon the turbine-room floor and arranged for direct connec- 
tion to the neutral leads. 

The architectural design of the power station was prepared by 
the office of Thomas Keally, New York, and is arranged to conform 
generally with the buildings of the New York water-supply system. 

Still another unusual feature of the Neversink plant is that no 
water is anywhere visible outside the building. The discharge from 
the turbine enters an underground chamber of reinforced-concrete 
construction and thence proceeds through a 10-foot diameter concrete 
conduit underground to Rondout Reservoir. The hydraulic design of 








GEORGE R. RICH 339 


the tailrace chamber and conduit was verified at the Alden Hydraulic 
Laboratory of the Worcester Polytechnic Institute, to insure that the 
entire tailrace structure functions as an open conduit under all con- 
ditions of discharge. An air vent of liberal capacity is provided in 
the roof of the tailrace chamber just below the power station. 

To insure continuity of water supply to the city of New York 
in the event that the hydraulic turbine is out of service for repairs 
or any other reason, an auxiliary by-pass line is provided, capable 
of discharging 385 cfs under the available head. This auxiliary line, 
located in the turbine-room basement, is controlled by two electric 
motor-driven cone valves in series. The kinetic energy of discharge 
is dissipated in a cylindrical chamber of reinforced-concrete, incorpo- 
rated in the tailrace structure. After dissipation is accomplished, the 
water discharges over a weir crest above the dissipation chamber and 
into the tailrace chamber. 


THE East BRANCH POWER STATION 


Just as in the case of the Neversink development, the mode of 
operation of the Pepacton Reservoir and the intensity and duration 
of flow available at the East Branch tunnel outlet are dictated pri- 
marily by the water-supply requirements of the city of New York. 
Under the terms of the proposed contract between the Rockland Light 
& Power Co. and the city of New York, Rockland would be required 
to take 314 million cu ft of water per week and pay for the excess 
over 8.1 billion cu ft per year at the rate of $17.50 per million cu ft. 
The utility would also pay for water used in excess of the aforesaid 
314 million cu ft per week at the rate of $17.50. Accordingly, the 
Rockland plant is adapted to operate primarily on base load service, 
24 hours per day, 5 days per week, as indicated by the power-duration 
curve, Figure 8. 

The pertinent physical features of the project are given in Table 4. 

The Rockland Light & Power Co. is also the owner of steam 
and hydroelectric generating plants, and again, in this case, the quick- 
response steam-turbine governors and the WR?° of the interconnected 
plants contribute toward maintenance of the system frequency. 

But between the Neversink and Rockland plants there are two 
significant differences: the length of the East Branch tunnel is 25 





340 


& 
2. 
3. 
4. 
3: 


a) 


- 


10. 
te 


13. 
14. 
15. 
16. 
iy. 
18. 


19. 


20. 





POWER GENERATION FROM THE DELAWARE PROJECT 


TABLE 4.—PERTINENT PHYSICAL DATA—EAstT BRANCH POWER STATION 





Name of Power Company 
Name of Project 
ear rere 


precast dee Rockland Light & Power Company 
East Branch Tunnel 


East Branch of Delaware River 


Consulting Engineers 
Designing Engineers 


... Chas. T. Main, 


Chas. T. Main, Inc. 
Inc., and New York City Board of 


Water Supply as part of the Delaware Water System 


Project Started 


August, 1949 


URE RII host ecco ee adie Ac Rae oadareiah dnt nea x eneaa eres 1954 
Dam, type—Earth Embankment ...... Maximum height, feet ..... 204 
Crest length, feet ......... 2,450 
gs. een ee ey Extreme Maximum ....... 1,285 
Normal Maximum ........ 1,280 
et. Se ee rae 1,270 
PE Nccsiicd sein Bs xk wats 1,204 
(Can be drawn to 1,150; sill at 1,143) 
TEE RPM FIO 5 5 565 niece cevann nik Halve wale tie & bicle pares weed & 840 
PRM S655 oss raie ac ee EE, dla sso bie be xe new ss 445 
ON WO ono cisiscurcadans Waclasewiedernts 330 
MEN Ck cs i tadesmrie shee s Onceuas 265 
Static Maximum Plus Water-Hammer .. 650 
Length Pressure Conduit, feet 
11'4” diameter concrete-lined tunnel in rock ................. 131,355 
9’6” diameter concrete-encased steel pipe ..................-. 810 
EE i bu ee ncad iste ken wee Osta anideetdataes 132,165 
Tunnel velocity at full load, feet per second ...................4. 7 
Tunnel velocity at 9°6” diameter section, feet per sec. ............. 10 
Cross-sectional Area of tunnel, square feet ..................000- 101 
Cross-sectional Area 96” diameter section, sq. feet ..:............ 71 
Full-load discharge, cubic feet per second .................eeee0. 707 
Kutter’s » for concrete-lined conduit 
For surge-tank stability .............. 0.010 
For surge-tank demand ............... 0.013 
For surge-tank rejection .............. 0.0115 
For turbine head computations ........ 0.012 
Friction head loss at 707 cfs, feet 
(= G01Z) CEM 2S)  icceeic eee 100 
Surge-tank dimensions, feet 
fi ee ee 40 
Og re eres 10 
Lower Riser diameter, feet ........... 11.33 
UN OEE, asso ares Seb dice sinen Rus 1,325 


Bottom Elevation 
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TABLE 4.—( Continued ) 


Type of Port, Bell-mouth, diverging upward 


Port Area—square feet ............... 6.00 

Port Coéfficient—Demand ............ 0.94 

Port Coéfficient—Rejection .......... 0.70 

21. Elevation center line of distributor, feet ...........ccccccccccsces 845 
22. Pressure Conduit Valve—Electric Motor-Operated Sector 

Gear Drive, Wicket Diameter, Inches ..................0000- 90 

Opening and Closing Time, Seconds ................-..ee005 10 


Manufacturer (not yet awarded) 
23. Turbine Data 
Rating—Horsepower output at point of best efficiency, 330 feet 


| Pe eer er mee fre ee Ae 25,000 
Horsepower desirable at 265 feet net head ........... 20,000 
Runner Discharge Diameter—inches ................. 74 
RID SN MEE. dina ccctiacka cade ors eo dina uaa 3.3 
Normal Operating Speed, RPM ...........cccecceees 327 
ene TaN Ea CTU Oe osc cdccies chavine tween 420 
Runaway Speed, 330 feet head, RPM ............... 600 
Specific Speed 25,000 HP, 330 feet head ............ 36.8 


Manufacturer (ict yet GWERINE) « aivccc i esis cic dec eciaeesecas 
24. Governor Manufacturer (not yet awarded) ...................4.. 


25. Goveimie, CNS “FIMGE DOCU, 6a cis keieinca tei diceeascuscidiwe 5 
26:. Gaveriie; Come: Fie, GOCE ssa iia in ee kei hdd etewd ceiiel eats 5 
27. DOUEE-EURS- TOO 600% ci tir is paswees dee peeroad sah aaenieaues Elbow 
26... FR CA gc i55.5 sc ratenaenewiygadonn sake eunecenee paaees Cast Steel 
0. GRU RR, Uo isco ea ee er peace sec eeeaavaseee 22,500 
RE MONEE. 8650 cabav iad ckedaseeaes 0.80 
WOMEN Witaanasnrnascescieearenemnet 13,800 
Ee eee ee ro eee ere eer Te 60 cycles 
30. Thrust Bearing, mounted above stator frame ......... Kingsbury or Spring 
31. Generator Manufacturer (not yet awarded) ..................245. 
32. Generitonr Wiha. i GOGO ee isos inh odd Sona iganscer 3,000,000 
33. Synchronizing, Manual or Automatic Load ................... Automatic 


3K. Tee TOR oon Soha dicda'dacde4hns setae eee Automatic 





miles, as compared with 5 miles for Neversink; and secondly, the 
steep topography at East Branch affords an excellent location for a 
surge tank, excavated in the solid rock hillside in close proximity to 
the power station. 

If the attempt were made to dispense with the East Branch surge 
tank, we should find (Figure 9) that the transient speed (for the 
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emergency condition of turbine gates stuck in the full-open position) 
would be between 800 and 900 rpm, as compared with about 600 rpm 
for Neversink. The respective normal operating speeds are 327 and 
300 rpm, while the conventional runaway speed for East Branch, when 
the surge tank is provided, is 600 rpm. The WR® provided is 
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4,000,000 Ib. ft.* for Neversink and 3,000,000 Ib. ft. for East Branch. 
Obviously, to design the East Branch generator rotors for 800 rpm 
instead of 600 rpm would involve a marked increase in generator cost. 

Furthermore, because of the much lower net head at East Branch 
(330 against 474 ft), the size of the necessary pressure regulator 
would be 25% larger than for Neversink, the discharge being about 
the same in each case. In addition to the cost of the pressure regu- 
lator proper, there is involved a substantial expense for the corre- 
sponding concrete substructure and energy-dissipating chamber. With 
a surge tank no pressure regulator is required. 

Without a surge tank at East Branch the governor opening time 
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Fic. 10. 


would have been in the order of 800 sec, as compared with 5 sec when 
the tank is installed. With the surge tank, load can be absorbed 
at the rate of 18,000/5 = 3,600 KW per sec, as compared with 
18,000/800 = 23 KW per sec without the tank. This vastly increased 
rapidity of load absorption obviates the expense of carrying spinning 
reserve, to hold load increments until the 25-mile tunnel has had time 
to accelerate. For Neversink the rate of load absorption is 25,000/200 
= 125 KW per sec; but the 5-mile tunnel requires much less time 
to accelerate and consequently the spinning reserve required is propor- 
tionately less. 

On the basis of comparative cost estimates, reflecting the above 
considerations, installation of the surge tank was found to be war- 
ranted economically. 
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Chas. f Main, 
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In addition to the aforementioned factors, the installation of the 
surge tank permits the tunnel flow to be shut off in 5 sec, as compared 
with 5 min for Neversink. This has insurance value in the event of 
an emergency in the power station. 
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Time - Seconds 
Fic. 12. 


The calculated performance curves for the surge tank are given 
by Figures 12, 13 and 14, from which a distinctive feature is imme- 
diately apparent: under load-demand conditions, because of the very 
heavy damping effect of friction in the 25-mile tunnel, the action of 
the tank is “dead-beat” rather than oscillatory; that is, after the 
first quarter-cycle, the calculated water-surface curves become tan- 
gent to the quiescent level at Elevation 1,085. In fact, for one par- 
ticular load demand, from 1 fps to 7 fps, the riser curve shows the 
ideal “rectangular” action by dropping at once to the quiescent level, 
Elevation 1,085, and for all practical purposes remaining there. 

Because the demand surge is dead beat, and the steady-state 
gradient for full load drops to Elevation 1,085, no appreciable ex- 
pense is involved in designing the surge tank for large-load demand. 
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As is well known, the large-load demand condition requires a larger 
net effective port area than the full-load rejection condition. This 
dual requirement is satisfied very neatly by employing a port of the 
diverging or bell-mouth type, with the bell-mouth pointing upwards. 
Laboratory and prototype test results show a value of discharge 
coéfficient of 0.70 for flow upwards and 0.94 for flow downwards. 
For the East Branch tank, the coéfficient of 0.94 establishes the limit- 
ing value of demand load that can be accommodated without having 
the water level in the riser drop below the quiescent gradient, Eleva- 
tion 1,085—namely, a load demand from 1 fps to 7 fps. 

For the load demand of 0 fps to 7 fps, the riser drops to about 
Elevation 1,065. However, this relatively small additional volume 
for the main or outer tank can be obtained quite inexpensively, since 
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excavation for the outer chamber costs about $8.00 per cu yd, as com- 
pared with $40.00 per cu yd for the riser shaft (which must be exca- 
vated in any case). 

In connection with the selection of the differential tank, the ques- 
tion always arises why the central riser pipe is not omitted entirely, 
since deceleration and acceleration of the tunnel upstream of the 
tank may be just as well effected by the use of a so-called restricted 
orifice without any riser. 

The answer is to be found in the calculation of water-hammer in 
the penstock downstream from the surge tank. In those installations 
in which the calculated port or orifice area is relatively large, the 
water-hammer reflection at the port (without the riser) is substan- 
tially that for the desired open-end condition, and the desired large 
negative reflection is returned to the turbine gates. 
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However, in cases like East Branch, in which the calculated 
orifice area is small compared to the riser area, the water-hammer 
reflection (for the condition with internal riser omitted) is substan- 
tially that for the closed-end condition, which tends to aggravate 
rather than compensate the primary water-hammer, generated at the 
turbine gates. Accordingly, provision of the internal riser is essential 
at East Branch to supply the open-end condition and the compen- 
sating negative reflections. The physical action can easily be verified 
by a few intervals of arithmetic integration, the orifice law being 
applied as a boundary value at the surge tank as well as at the turbine 
gates. 

The East Branch power plant is at present in the preliminary 
stages of design. Because of the greater volume of water to be handled 
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per day (in the emergency event that the hydraulic turbine is not in 
operation), four auxiliary by-pass lines are required, as compared 
with the single line at Neversink. Corresponding modifications in 
details are necessary in the energy-dissipating chamber, but the basic 
principle of design is the same in both instances. 

In contrast with Neversink, the East Branch draft tube dis- 
charges into a short open tailrace, leading to Rondout Reservoir. 


CONCLUSION 


The Neversink and East Branch projects afford an interesting 
example of multi-purpose development in the combined interest of 
water supply for a very large metropolis and the incidental generation 
of electrical energy for private utility corporations. The joint enter- 
prise is also noteworthy as an instance of advance codperation be- 
tween legal, engineering and business interests during the earliest 
inception of development, in ample time to avoid expensive litigation 
and to assure the best-balanced solution to the overall problem. 
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PROCEEDINGS 


SIXTY-NINTH ANNUAL CONVENTION 
PoLAND SPRING, ME. 


September 18-20, 1950 


The Sixty-ninth Annual Convention of the New England Water 
Works Association was held at the Poland Spring House, Poland 
Spring, Me., on September 18, 19 and 20, 1950. 


Monday, September 18 
Morning Session 


President Sidney S. Anthony in the Chair. 

The Annual Reports of the Secretary, Treasurer, Editor, Finance 
Committee, Committee on Legislation, Committee on Committees, 
Committee on Technical Program, Committee on Membership and 
Committee on Reciprocal Relations with the Institution of Water 
Engineers were presented and accepted. 

The following progress reports of technical committees were pre- 
sented and accepted: Committee on Reinforced Concrete Pressure 
Pipe, Committee on Laying Cast-Iron Water Mains, Committee on 
Specifications for Steel Pipe, Committee on Gate Valves, Committee 
on Fluid Permeability, Committee on Specifications for Cast-Iron Pipe 
and Fittings, Committee on Rainfall and Yield of Drainage Areas, 
and Hydrant Specification Committee. 

Informal reports were presented by the Committee on Library 
and Committee on Meter Specifications. All formal reports are 
printed in this issue of the JoURNAL. 

The President declared the polls closed and appointed as tellers 
John H. Robinson, Emery S. Littlefield and Thomas S. Lawrence. 

Upon motion duly made and seconded, it was Vorep that the 
Specifications for Cold-Water Meters — Current Type — Propeller 
Driven, as published in the December, 1949, JourNnat of the Asso- 
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ciation and accepted as tentative by the Executive Committee on 
February 16, 1950, be adopted as standard specifications of the New 
England Water Works Association. It was then Vorep that the 
Committee on Meter Specifications be discharged from further duties 
and that the committee be given a vote of thanks for the time it has 
put in. 

Secretary Knox announced the election of the following to mem- 
bership in the Association: John Edward Gahagan, Dept. of Public 
Works, Norwood, Mass.; Elwood E. Smith, Superintendent, Seekonk 
Water District, Seekonk, Mass.; Vincent Mascia, General Manager, 
Wallingford Water District, Wallingford, Conn.; Ervin L. Welch, 
Town Manager, Mansfield, Mass.; Charles W. Harvey, Assistant 
Superintendent of Water, New London, Conn.; Ira R. Loring, Super- 
intendent, Onset Fire Dept., Wareham, Mass.; Joseph Christopher 
Lawler, Jr., Camp, Dresser & McKee, Boston, Mass.; Miguel Tebar 
Escribano, National Institute of Sanitary Works, Caracas, Venezuela; 
Arnold G. Carey, Thomas Worcester Co., Melrose, Mass. 

Associate Member: M. C. Allan, Water-Works Supplies, Hills- 
grove, R. I. 

Associate Member Reinstated: Inertol Co., Inc., Paints and Pro- 
tective Coatings, Newark, N. J. 

Corporate Member: Board of Commissioners, Manhasset-Lake- 
ville Water District, Manhasset, N. Y. 


Afternoon Session 


A paper on “Humor Patented,” illustrated with stereopticon 
slides, was read by Charles G. Richardson, Vice-President, Builders- 
Providence, Inc., Providence, R. I. 


A paper on “New England Dams and Our Water Resources” 
was read by Richard Martin, Director, State Water Commission, 
Hartford, Conn. 

A paper on “Peak Water-Demand Loads in Water-Supply Sys- 
tems” was read by William E. Stanley, Professor of Sanitary Engi- 
neering, Massachusetts Institute of Technology, Cambridge, Mass. 
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Tuesday, September 19 
Morning Session 


Superintendents’ Round Table. There was a Symposium on 
Water Meters, including the manufacture, testing and setting of 
meters. The discussion was led by William B. Duffy, Superintendent, 
Board of Public Works, North Andover, Mass. 

A paper on “The Cost of Operating Construction Equipment” 
was read by Sherman L. Rogers, Superintendent of Distribution, 
Water Bureau, Metropolitan District, Hartford, Conn. 


Wednesday, September 20 


Morning Session 


A paper on “Present-Day Uses of Cone-Type Valves” was read 
by Carl J. Wilcox, Manager, Valve Division, S. Morgan Smith Co., 
York, Pa. 

A paper on “Sanitary Protection of Watersheds—Are We Over- 
doing It or Underdoing It?” was read by Arthur D. Weston, Con- 
sulting Sanitary Engineer, Charles A. Maguire & Associates, Boston, 
Mass. Prepared discussions were submitted by Warren J. Scott, Di- 
rector, Bureau of Sanitary Engineering, State Department of Health, 
Hartford, Conn., and Harold B. Scales, Chemist, Portland Water 
District, Portland, Me. 

Linn H. Enslow, Coordinator, E. J. C. Water Policy Panel, and 
Editor cf Water & Sewage Works, New York, N. Y., read the high- 
lights of a statement addressed to the President’s Water Resources 
Policy Commission and the Congress of the United States, by the 
Water Policy Panel of the Engineers’ Joint Council. 


Afternoon Session 


A paper on “The Maintenance and Repair of Dams and Other 
Hydraulic Structures” was read by Bryant L. Hopkins, Engineer, 
Kennebec Water Power Co., Waterville, Me. 

A paper on “Water-Supply Developments in the Other American 
Republics” was read by Clarence I. Sterling, Jr., Chief Sanitary Engi- 
neer, Massachusetts Department of Public Health, Boston, Mass. 
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A paper on “The Construction of Spherical and Radial-Cone 
Elevated Water Tanks” was read by J. Edgar Revell, Contracting 
Engineer, Chicago Bridge & Iron Co., Boston, Mass. 


Evening 
Through the courtesy of the Water and Sewage Works Manu- 
facturers Association, Inc., a social hour was held in the ball-room 


of the Poland Spring House, followed by a dinner in the main dining- 
room of the hotel. 











PROCEEDINGS 359 


AWARD OF THE DEXTER BRACKETT MEMORIAL 
MEDAL 


PRESIDENT ANTHONY. I shall now introduce Horace L. Clark, 
who will make the presentation of the Dexter Brackett Memorial 
Medals to Samuel Jacobson and Marshall S. Wellington together, if 
they will please step forward. 


Horace L. Crark. Mr. President, members and guests: As 
you well know, the Dexter Brackett Memorial Medal is awarded 
each year to the member whose paper, published in the JouRNAL, 
was considered to add the most to our knowledge of water-works 
matters. 

Dexter Brackett was a well-known engineer in the water-works 
field. He was president of the New England Water Works Association 
in the years 1889 and 1890. He was Editor of the JourNat for a 
number of years. He was with the Boston Water Department and 
later Chief Engineer of the Metropolitan Water System. His interest 
in the Association contributed greatly to its high standard. 


Since the award was established in 1916, 29 members have re- 
ceived the award. 


The Committee this year, consisting of Donald W. Loiselle of 
the Bridgeport Hydraulic Co., Bridgeport, Conn., John B. Kennedy, 
General Manager, Norwood, Mass., and the speaker, were of the 
opinion that the paper written jointly by Dr. Samuel Jacobson and 
Marshall S. Wellington, published in the June issue of the JouRNAL 
and entitled “Introduction of Pre-Chlorination of Slow Sand Filters,” 
was the most meritorious paper published in the JouRNAL during 1949. 

I believe this is the first time that a paper written jointly has 
received the award, and the question arose how to divide it. The 
Executive Committee solved the problem by authorizing two medals. 

Both recipients are employed by the New Haven Water Co. 
Dr. Jacobson is Chemist and Bacteriologist, which position he has 
held for nine years. He graduated from M.I.T. in 1931 and received 
his doctor’s degree from the same institution in 1935. He was a re- 
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search assistant at M.I.T. and was formerly employed by the Mary- 
land State Health Department. Mr. Wellington is a Sanitary Engi- 
neer and has held this position with the New Haven Water Co. since 
1924. Previously he held various positions as a sanitary engineer, 
including assistant at M.I.T., with Wallace & Tiernan, and with the 
State Health Department of Pennsylvania. 

Gentlemen, it gives me great pleasure to present to you these 
Dexter Brackett Memorial Medals. 

MarsHALt S. WELLINGTON. Mr. Clark, I wish through you to 
thank the officers of the New England Water Works Association and 
the members of the Association for conferring this honor upon me 
and my associate in crime, Dr. Jacobson. I wish to express my deep 
appreciation and gratitude for your conferring this honor upon me. 
I am particularly happy to receive it, as through my mother it has 
come back again into the family of the person to whom it is a memo- 
rial. I thank you. 

SAMUEL JAcoBSON. Thanks ever so much for this very great 
honor. I am very happy and very grateful. I wish to take this oppor- 
tunity to express my thanks and appreciation to those people who 
helped us in the work, our co-workers at the New Haven Water Co., 
and for the support of the New Haven Water Co. in this research, 
and also for the stimulating interest of Mr. Edward E. Minor, who 
was, at the time this study was made, in active charge of the company 
affairs. I thank you very much. 
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COMMEMORATIVE AWARD 


PRESIDENT ANTHONY. We have another award, the Francis W. 
Dean Commemorative Award. This Commemorative Award was 
established last year by the Association in memory of members who 
have been prominent in the several fields of the water-works profession. 

The purpose of the award is to give due recognition to the paper 
which shall be judged as the next most meritorious to the one which 
receives the Dexter Brackett Memorial Medal. 

The Commemorative Award is made this year in memory of 
Francis W. Dean, who was an instructor in engineering at Harvard 
for several years following his graduation from that institution. He 
was engaged in private consulting-engineering practice in Boston for 
many years. He became a member of this Association in 1890 and 
was active in its affairs until the time of his death in 1940. Mr. Dean 
was the author of six papers published in the JourNAL relating to 
pumping-station equipment and operation. In 1928 he was the 
recipient of the Dexter Brackett Memorial Medal for his paper en- 
titled “Pumping Station Practices.” 

It gives me great pleasure to make this award to Clarence H. 
Ahlgren, of Manchester, N. H., for his paper, ““Diesel Pumping Unit 
for Manchester Water Works.” Will Mr. Ahlgren please step 
forward? 

Mr. Ahlgren, here is your award, a set of books and a plaque 
to put on the wall of your office. 

CLARENCE H. AHLGREN. I deeply appreciate the honor of re- 
ceiving this award, Mr. President, particularly since it is the second 
time it has been given. I accept it in the memory of Francis Dean. 
It also is a tribute to a man who is here tonight, who is recognized 
in his field. My paper is the summary of some 17 years of accom- 
plishments by one of the grand men of the Association, whom I have 
had the pleasure of working under, Mr. Percy Shaw. I thank you. 


PRESIDENT ANTHONY. We also have Twenty-five Year awards 
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to give to three gentlemen who are not here. They will be sent the 
certificates in due course. Their names are G. Lewis Covell, Superin- 
tendent of the Warren Water District, Warren, Mass., Charles E. 
Fuller, Manager of the Water, Sewer and Electric Light Department, 
Wellesley, Mass., and Samuel G. Wylie, Superintendent of the Water 
Department, Webster, Mass. This award is made to those who have 
been members of the Association for 25 years and who have served 
the same municipality for the same number of years. In due course 
the certificates will be mailed to them. 

It now is the time to ask for the report of the Tellers, giving 
the results of the election—this highly contested election which has 
been going on for the last several weeks. Mr. John H. Robinson is 
chairman. 


REPORT OF THE TELLERS OF ELECTION 


Total number of votes cast: 310 (2 blanks) 


For PRESIDENT: Thomas R. Camp 305 
For VicE-PRESIDENT: Stanley M. Dore 304 
For Drrector: Allan F. McAlary 305 
For TREASURER: William P. Melley 306 


Respectfully submitted, 


(Signed) JoHN H. Ropinson 
Tuomas S. LAWRENCE 
Emery §. LitTLEFIELD 


PRESIDENT ANTHONY. Thank you very much. We apparently 
have elected Thomas R. Camp as the president of this Association. 

At this time comes the end of my year’s service to the Associa- 
tion as president. 
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PRESIDENTIAL ADDRESS BY SIDNEY S. ANTHONY 


We are at the end of another milestone in the history of this 
ancient and honorable Association, the year 1950 being the 68th of 
its life. In recent years the membership has increased gradually to 
a total of 930 at the latest count available to me. 

The membership is divided geographically among 34 states, terri- 
tories and foreign countries. Of these 34, Maine ranks fourth in 
number of active members, being led only by Massachusetts, Connecti- 
cut and New York in that order. It seems entirely possible to attain 
a goal of 1,000 during the next twelve months. We are certain to 
accept into membership more than the 70 required, but we are also 
sure to lose a few by death, resignation or other causes. Therefore 
we need to invite more than 70 individuals, to reach the goal. 

The past year has not been distinguished by any particularly 
great accomplishment, except a gradual increase in the interest shown 
by members, as indicated by their attendance at conferences—that 
held in June being next to the largest in attendance of any ever held. 

A large count of memberships is not a true criterion of the value 
of any organization. A small and vigorous roster of names can be 
of great value to any professional association. A long list, covering 
a majority of the individuals engaged in any profession in a locality, 
a large percentage of whom are active, at least to the extent of attend- 
ing conferences and listening to and discussing technical papers, pro- 
vides the greatest benefit to that profession. If many of the members 
are engaged in active committee work, they and the whole association 
are of greater value to their respective communities. 

This brings up the question of average age of technical com- 
mittees. If we look over the names of men appointed to the com- 
mittees of this Association, we find that many of them have been 
assigned to these same committees for years and that there are few 
names of the younger set among them. Would it not be wise to put 
some of the youngsters to work? During the past ten years 396 new 
active members have been admitted to membership. The proportion 
of men under 40 in this group is not known to me, but certainly a 
substantial number of newcomers to the profession, or men newly 
promoted to positions of responsibility, have applied for and have 
been accepted to our rolls. How many of them have been assigned 
to committee work? 
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After all, a man profits from his membership in direct ratio to 
the amount of thought and effort he puts into the Association’s 
activities. I suggest that the Executive Committee, in its delibera- 
tions next month, give some thought to putting some of these men 
to work wherever they may be qualified. If they are not now quali- 
fied, assignment to a committee will require some study on their part, 
with consequent benefit to themselves as well as to the Association. 

During the past few months the world situation has changed 
rapidly. For several years we have been engaged in what has been 
called a cold war. In June this cold war began to warm up a bit 
in an area not considered by some of us to be important, but it has 
possibilities of spreading to a series of small fires or of suddenly 
developing into a world-wide conflagration. With these possibilities 
in view, the Government seems to be preparing for an all-out effort 
and we find ourselves suddenly faced with growing shortages of 
materials, equipment and personnel. 

Within the past few days our economy has suddenly been placed 
under controls by the Federal Government. To what extent we shall 
be directly affected is not known right now, but we can be sure 
that we shall be affected to a greater or less extent before the start 
of another construction season. And for how long? No one knows 
that, either. If we are lucky, it will be over soon, but that is doubt- 
ful, if we judge by published reports of the extent to which the 
Government has gone to enlist men, industry and materials to sup- 
port the ideals of the United Nations and implement its forces. 

I fear that we are in for many years of restricted economy, 
beside which the controls of the years 1941 to 1945 will seem like 
a picnic. What forms these controls take we know not at present, 
and only time and the directives of the National Production Author- 
ity will tell us. We must be prepared to accept them and get along 
as best we can under these controls. 

Mutual-aid systems must be reactivated, together with central- 
ized information as to inventories, and we must all be prepared to 
help neighbor utilities in case of emergency. 

During World War II, under Civil Defense, our mutual-aid plans 
worked more or less successfully. We must be sure that present and 
future plans also are effective and adequate for conditions which may 
be foreseen. 
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No retiring president during the last few years has relinquished 
his duties without paying tribute to the unusually able and efficient 
assistance rendered by our Secretary, Joseph Knox, and Mrs. Alice 
Melrose, office assistant, without whose accurate knowledge of all the 
Association’s affairs no president could conduct his office—particu- 
larly in my case, situated as I am more than 150 miles from head- 
quarters. I also pay this tribute from the bottom of my heart. 

The codperation of the Water & Sewage Works Manufacturers 
Association, headed by our old friend, Reg Hayes, is still another 
reason why this Association is so successful in its activities. We may 
poke fun at the “pedlers” at times, but they are an essential part 
of any modern water utility or association. I know I speak for the 
whole membership when I express my thanks for their entertainment 
at this Annual Convention and other conferences of the Association. 

I now present to you your new President, Thomas R. Camp, 
senior partner in the consulting engineering firm of Camp, Dresser 
& McKee. 

PRESIDENT CAMP. Members of the New England Water Works 
Association, ladies and gentlemen: 

The first thing I shall do is to thank the members of the Asso- 
ciation for the trust they have placed in me to govern the affairs 
of the Association for the coming year. I am sure it is not going 
to be difficult at all, with the help of Joe Knox and Mrs. Melrose. 
It is not a hard job. And we have an excellent Board of Directors 
to help, too. 

I know many of you have been wondering about the loneliness 
of Sid Anthony, and I don’t know whether you know that Mrs. 
Anthony could not be present tonight because of the doctor’s orders. 
We have missed her greatly. She is always a great source of happi- 
ness to all of us, and I know that Sid has been particularly lonely 
during this convention because of her absence. Mrs. Anthony would 
have loved to be here, too. 

The affairs of the New England Water Works Association are 
in very good shape. For the past five years, since the end of World 
War II, we have been on relatively thin ice because of rising costs, 
and year after year our Finance Committee has recommended a 
deficit budget, so that perhaps the next year might show us just 
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where we were heading. Some of the five years have turned out very 
satisfactorily and we have come out in the black by a few hundred 
dollars, but in some of the others we have been a little bit in the red. 
Now, we do have a very substantial “kitty” of some $27,000, which 
has been accumulated over the years, and in case of emergency we 
can dip into that, but, as you business-men know, to keep doing that 
for a long while is not good business. So we have given some thought 
to the possibility of facing up to an increase in dues, but we are not 
going to think of it in the immediate future. We know a way to 
avoid it. Our dues are $6 and that is pretty cheap for what you get, 
and they have been that for quite a long while. There is an easy 
way to keep them at $6, and that way is to get new members, and 
it won’t take very many to do it. This last year we had a gain of 
some fifty new members, but unfortunately we lost one more than 
that, so that we have a net loss of one member. Now, I should like 
each one of you to bring in a new member. If each one of you 
brings in a new member, we shall run through in the future without 
an increase in dues. It will not be difficult to do it. 

I should like to express my appreciation, too, for the good times 
the Manufacturers Association gives to us. I don’t know what we 
should do. without their arrangements. 

Bill Brenchick, who is in charge of the arrangements this year, 
will tell you what to do the rest of the evening, and I shall now turn 
the meeting over to him. 


[ Adjourned. | 
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ANNUAL REPORT OF THE SECRETARY 


Mr. President and Members of the New England Water Works 
Association: The Secretary herewith submits the following report of 
the changes of membership during the past fiscal year and the general 
condition of the Association. 

The present membership is 921, constituted as follows: 12 Hon- 
orary Members, 756 Members, 1 Junior Member, 120 Associate 
Members and 33 Corporate Members. 


MEMBERSHIP 
Total 
September 1, 1949—Honorary Members, Total ...... 13 
Withdrawals: 
Died 


1 
September 1, 1949—Members, Total ............... 758 
Withdrawals: 
Pr ere ree ee Te ee ee 19 
VB eS ee eee re 16 
Dropped by the Executive Committee ... 13 48 710 


Elected: 
September 12, 1949 
ee ee ey rer 
November 17, 1949 
py a ee eee 
WORE FE TIO Bios isienedesvsnuesevds 
de | ee er ere 
DN 00) SEO iovinvseckecaciacunerdes 
ea Sees ee re ree eee 
April 20, 1950—Junior Member ......... 
Beet 20> TO ks cca ac anh csavdeedsenaues 
[ie errr ere ree ere 


“SIs Ne 1 OO 


awe WwW 


46 


~~! 
wn 
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September 1, 1949—Associates, Total .............. 119 
Withdrawals: 
pn OC ee a ee eee 


Dropped by the Executive Committee .... 1 114 


WwW 
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Elected: 
ae ee 1 
NCR AID. gc a ea vines kacesadnadune 2 
I ine al ot i eng il 1 
PIII rife ccundasivanvcescans 2 6 120 
September 1, 1949—Corporates, Total ............. 32 
Withdrawals: 
INE cG.fo Se die ee eho s eee haieae cas 1 1 31 
Elected: 
ee a Ae ee on ee 1 
Pett sis sane eindedes ci dadbnsms 1 2 33 
Seppember 1. 1950-——Tutal BRCM cos o.n is ccid cc Scan cdcnsvdeewcedoun 921 
September 1, 1949—Total MEMBCSMGAD «....6..0ccaccccccssceesesceccnes 922 
Loss of 1 
ELECTIONS 
Members 


September 12, 1949—Roland F. Burke, Dexter O. Fisher, Richard M. Heffernan, 
George H. McDonnell, Walter M. Nagle, Marshall R. Sharpe, Eric Schaefer 
and David H. Turcott. (8) 

Reinstated—James E. Fuller. (1) 

October 28, 1949—James W. Barrowclough, John W. Costigan, Herbert F. Howe, 
Edward R. Lawson and Francis N. O’Hara. (5) 

Reinstated—Edward J. Murphy and Roger W. Macdonald. (2) 

November 17, 1949—Maurice Brunstein. (1) 

December 15, 1949—Wendell F. Esty and Morton I. Goldman. (2) 

January 19, 1950—Matthew C. Allan, Neil B. Faunce, Frederick J. Haydock, 
George T. Stewart, William D. Twombly and Frederick B. Wood. (6) 
Reinstated—Charles R. Moore. (1) 

February 16, 1950—Francis X. Crowley, William Doubleday, William E. Duffy, 
Lester Gaynor, Frank J. O'Halloran, John A. Steinberg and Hyman J. Stein- 
hurst. (7) 

March 16, 1950—Lindsay M. Collins and Rolf Eliassen. (2) 

Reinstated—Arthur C. Libby. (1) 

April 20, 1950—Ladislaus T. Jodiatis. (1) 

Junior Member—Llewellyn L. Cross, Jr. (1) 

May 19, 1950—Alfred E. Kaeppel, Roy E. Kimball and Francis J. Turnbull. (3) 

June 22, 1950—Charles M. Barry, Louis R. Cobb, Dorothy E. Dimmers, Alice 

R. Melrose and Eugene J. O'Neil, Jr. (5) 
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Associate Members 


October 28, 1949—Pioneer Foundry and Manufacturing Company, Inc. (1) 
March 16, 1950—S. Morgan Smith Company. (1) 

Reinstated—Bowser, Incorporated. (1) 
April 20, 1950—Reinstated—Revere Copper and Brass Company. (1) 


May 19, 1950—Walker Process Equipment, Incorporated, and Walsh Holyoke 
Boiler Works Division. (2) 


Corporate Members 


September 12, 1950—North Reading Board of Public Works. (1) 
June 22, 1950—Buzzards Bay Water District. (1) 


WITHDRAWALS 
Members 


Resigned: Frederick B. Atherton, Harold W. Blake, Richard R. Bradbury, Nich- 
olas Ciaburri, J. Edward Cox, George D. Dame, Morton I. Goldman, Guy 
E. Griffin, Robert A. Harrington, Aram H. Hatch, R. W. Hendricks, Samuel 
J. Kyle, Carter H. Lamb, John M. Littlefield, Willard S. MacFadyen, 
Robert W. Muther, Jr., W. Frederick Spence, Theodore E. Stimpson and 
Harold M. Tarr. (19) 

Died: William T. Barnes, William James Eames Binnie, Sidney K. Clapp, Arthur 
T. Clark, Harry W. Clark, Edward S. Cole, John H. Cook, George H. Fin- 
neran, Charles T. Gilliard, H. Herman Hitchcock, Clarence W. Hubbell, 
Morton L. Miller, Edward Nuebling, Clyde Potts, Albert W. Read, James 
F. Sanborn and George F. West. (17) 

Dropped by the Executive Committee: Ivan A. Buchanan, George V. Clapp, 
Harry W. Dotten, Terrance J. Durant, John A. Hastings, James E. Kenney, 
John W. McCarthy, John H. Miller, Paul M. Nickerson, Chester L. Nyman, 
Clayton E. Osborn, Charles A. Root and Wilbur D. Smith. (13) 


Associate Members 


Resigned: American Brass Company, Cla-Val Company, Monsanto Chemical 
Company and Tate Pipe Linings, Inc. (4) 

Dropped by the Executive Committee: Cia Exploradora y Perforadora Agua y 
Minerales. (1) 


Corporate Members 


Resigned: Warwick Water Department. (1) 
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RECEIPTS FOR 1HE FISCAL YEAR SEPTEMBER 1, 1949, To SEPTEMBER 1, 1950 


RRR SURE ENC OE ore oe a a a an eer aaa 


Dues of Members of all grades 
Dividends 
Advertisements 
Subscriptions 


Membership Certificates 


There is due the Association: 


SE rh ie 2s ss Pigs ys oes ae wa SS ie ee 


Total 


Respectfully submitted, 


(Signed) Joseru C. 





Che ore tines oth ke tse sew eee Reset odemuwes 


ces $ 158.00 


$15,011.31 


Knox, Secretary 
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ANNUAL REPORT OF THE TREASURER 
Boston, September 11, 1950 


To William P. Melley, Treasurer, 
New England Water Works Association, 
Boston, Massachusetts. 


We have examined the statement of assets and funds and the 
statement of cash receipts and disbursements of the general fund of 
the New England Water Works Association for the year ended 
August 31, 1950. Our examination was made in accordance with 
generally accepted auditing standards, and accordingly included such 
tests of the accounting records and such other auditing procedures as 
we considered necessary in the circumstances. 

We traced all recorded receipts into the depositary bank, verified 
the general fund bank account and petty cash fund as at August 31, 
1950, and examined properly approved vouchers for all disbursements. 
We also verified by direct communication the investment funds on 
deposit in savings and codperative banks, and on September 6, 1950, 
we examined the United States Treasury savings bonds at the First 
National Bank of Boston. 

In our opinion, the accompanying statement of assets and funds 
and the note thereon and the related statement of cash receipts and 
disbursements of the general fund present fairly the financial position 
of the New England Water Works Association at August 31, 1950, 
and the recorded cash receipts and disbursements for the year then 
ended, in conformity with generally accepted accounting principles 
applied on a basis consistent with that of the preceding year. 


(Signed) ScovELL, WELLINGTON & CoMPANY 
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STATEMENT OF ASSETS AND Funps (Exhibit A) 
As at August 31, 1950 


Assets 
Cash in banks, invested funds 
Farmers and Mechanics Savings Bank, 


Framingham, Massachusetts $ 1,000.00 
Franklin Savings Bank, Boston, Massachusetts 1,000.00 
Haverhill Savings Bank, Haverhill, Massachusetts 1,000.00 
Home Savings Bank, Boston, Massachusetts 1,000.00 
Mechanics Savings Bank, Reading, Massachusetts 1,000.00 


Pentucket Savings Bank, Haverhill, Massachusetts 1,000.00 
The People’s Savings Bank, Worcester 


Massachusetts 1,000.00 
Suffolk Savings Bank, Boston, Massachusetts 1,000.00 
Securities 
U. S. Treasury savings bonds G 2™%s, 1954 $10,000.00 
25 shares Milton Co-operative Bank, series 
of June, 1940 3,683.00 


$ 8,000.00 


13,683.00 





Total invested cash and securities 









General fund 


$21,683.00 


6,144.63 





Cash, First National Bank of Boston $4,914.63 

In office 50.00 

$4,964.63 

Furniture and fixtures 1,180.00 
Funds 










Invested funds 


General fund 
Balance, August 31, 1949 $6,077.67 
Less Purchase of Milton Co-operative 


Excess of receipts over disbursements, 
Exhibit B 


Bank shares 300.00 


$27,827.63 


$21,683.00 
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Balance, August 31, 1950 


Note: The statement above, prepared on a cash basis, 
includes dues received in advance, $4,036, and 
employees’ withholding tax, $85.90. It does not re- 


flect the following: 
Accounts receivable, dues 
Due on account of advertising 


No depreciation has been taken on furniture and 


fixtures. 


STATEMENT OF CASH RECEIPTS AND DisBURSEMENTS (Exhibit B) 


General Fund 


For the Year ended August 31, 1950 


Receipts (exclusive of dues received in advance 
and employees’ withholding tax) 

Initiation fees 

Dues, 1949-1950 and prior years 

Interest 

From publication of Journal 
Advertisements 
Subscriptions 
Sale of Journal 


Miscellaneous 
Membership certificates 


Total receipts 


Disbursements 
Publication of Journal 

Printing 
Plates 
Reprints 
Reporting 
Stationery and postage 
Editor’s salary 
Sundry 


$ 158.00 

3,514.50 

578.57 
$5,814.75 
664.40 


56.09 6,535.24 


24.00 


$3,049.07 
662.69 
315.56 
315.68 
113.78 
750.00 
33.73 $ 5,240.51 


373 
6,144.63 
$27,827.63 
$ 90.00 
75.00 

$ 165.00 
$10,810.31 
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General and administrative 











Certificates of membership $ 12.75 
Secretary’s salary 750.00 
Assistant to secretary—salary 2,539.00 
Treasurer's salary 200.00 
Printing, postage and stationery 247.23 
Office supplies and expense 284.96 
Office rent 1,020.00 
Electricity 93.05 
Telephone and telegraph 305.29 
Auditing 85.00 
Social security taxes 82.45 
Printing membership list 541.18 
Fidelity bonds 93.75 
Sundry 82.05 6,336.71 
Meetings and committees 
Water works school $ 125.00 
Printing, postage and stationery 1,034.60 
Convention expense 446.66 
Dinners 758.59 
Contribution to June conference 150.00 
Sundry expense 283.89 2,798.74 
Interest added to co-operative bank shares 102.50 
Total disbursements $14,478.46 
Excess of disbursements over receipts (exclusive of 
dues received in advance and employees’ with- 
holding tax for current year) $ 3,668.15 
Dues received in advance $4,036.00 
Employees’ withholding tax 
Payment for prior year $ 86.79 
Less Receipts for current year 85.90 89 = 4,035.11 
Excess of receipts over disbursements, Exhibit A $ 366.96 
Balance, general cash, August 31, 1949 $4,897.67 
Less Purchase of Milton Co-operative 
Bank shares 300.00 4,597.67 
Balance, general cash, August 31, 1950 
Represented by 
Cash in First National Bank of Boston $4,914.63 


Cash in office 50.00 


$ 4,964.63 
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ANNUAL REPORT OF THE EDITOR 
To the New England Water Works Association: 


The Editor submits herewith his report for the year ending 
August 31, 1950. 

As has been customary in the past, the tables of financial figures, 
accompanying the report, are based upon total charges and accounts 
receivable, rather than actual cash received and disbursed. A detailed 
statement of the receipts and disbursements on account of the Septem- 
ber and December, 1949, and March and June, 1950, issues of the 
JouRNAL is included in the report of the Treasurer. 

In Table 1 is presented a statement of the material contained 
in the four issues of the JouRNAL for the past year, while in Table 2 
is given a comparison of the JouRNAL for the past year with those 
for preceding years. 


TABLE 1.—STATEMENT OF MATERIAL IN SEPTEMBER AND DECEMBER, 1949, AND 
MARCH AND JUNE, 1950, ISSUES OF THE JOURNAL OF THE 
New ENGLAND WATER WorkKS ASSOCIATION 








Cover 
Pro- Adver- and 
ceed- Total tise- con- Insert Total Total 
Papers ings* text Index ments tents plates pages cuts 
Sept., 1949 102 4 106 0 47 4 4 161 29 
Dec., 1949 44 81 125 7 47 4 2 185 19 
Mar., 1950 76 30 106 0 49 4 7 166 28 
June, 1950 94 9 103 0 47 4 0 154 6 
Total 316 124 440 7 





190 16 13 666 82 
*Including standard specifications. 7 ane 
Size. The four issues contained 666 pages, of which 440 were 
text. 
Cost. The gross cost of the JouRNAL was $5,240.51, equivalent 
to $5.69 per member; the surplus was $1,294.73, equivalent to $1.41 
per member. 


Reprints. Reprints of papers have been furnished to authors 
at cost. 
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Circulation. The present circulation of the JouRNAL is: 





Members, all grades 921 
Subscribers 162 
Exchanges 24 
Advertisers 65 

Total 1,172 


Journats have been sent to all subscribers and to advertisers. 
Respectfully submitted, 


(Signed) GerorcEe C. Houser, 
Editor 


4 
_ 






standard 
standard specifications. 


of 


*Including 54 pages of 














Gentlemen: 


1950-51. 


figures for 1949-50: 


Initiation fees 

Dues 

Interest and dividends 
Journal 

Miscellaneous 












Journal 

Meetings and committees 
Contingencies 
Membership list 


General and administrative 
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ANNUAL REPORT OF THE FINANCE COMMITTEE 


To the Executive Committee of the New England 
Water Works Association 


Your Finance Committee herewith presents its report on the 
budget for the fiscal year 1949-50 and its recommended budget for 


The following tabulation shows the estimated and actual budget 


REVENUE FOR 1949-50 












August 31, 1950 








Budget Actual Difference 
$ 175.00 $ 158.00 —$ 17.00 
6,800.00 7,550.50 + 7050 
500.00 476.07 _— 23.93 
6,000.00 6,535.24 — Sssa4 
50.00 — 62.79* — 112.79 
$13,525.00 $14,657.02 +$1,132.02 
DISBURSEMENTS FOR 1949-50 

Budget Actual Difference 

$ 6,000.00 $ 5,709.63 ' —$ 290.37 
5,000.00 5,240.51 > mO5i 
3,200.00 2,798.74 — 401.26 
tit HS — 500.00 
500.00 541.18 + 41.18 
$15,200.00 $14,290.06 —$ 909.94 


The estimated deficit was $1,675, but we came out with an actual 
surplus of $366.96, and the total funds on hand total $27,827.63. 

Considering first the revenue items, there was a substantial in- 
crease in dues, but this was because more dues were paid in advance 








*Collected from employees for social security and withholding tax, but not paid. 
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than in former years, the total membership not having increased over 
last year. There was also an increase in the “Journal” item, due to 
larger advertising revenue. 

Reviewing now the disbursements, the item “general and ad- 
ministrative” is less, due to a decrease in office expenses. The increase 
in the item “Journal” was due to a larger expenditure for plates and 
reprints. The item “meetings and committees” was less, due mainly 
to a smaller expenditure for the Annual Convention. The printing 
of the membership list cost slightly more than estimated. 

In setting up our budget for 1950-51, we believe that the policy, 
inaugurated in 1946, of having an unbalanced budget should be con- 
tinued, inasmuch as future economic conditions appear now more 
uncertain than ever. 

It might be pointed out here that the reason for doing this is 
that, should the estimated deficit actually occur, it will not be neces- 
sary for the Committee to appear before the whole Association and 
request additional funds. 

BUDGET FOR 1950-51 


Revenue 

Initiation fees $ 150.00 
Dues 7,000.00 
Interest and dividends 500.00 
Journal 6,200.00 
Miscellaneous 50.00 

$13,900.00 

Disbursements 

General and administrative $ 6,400.00 
Journal 5,300.00 
Meetings and committees 3,200.00 
Contingencies 500.00 
Index for the Journal 800.00 

$16,200.00 
Deficit $ 2,300.00 


The dues have been estimated by using an average of the last 
three years and the other revenue items are, we believe, on the con- 
servative side. As previously mentioned, our membership has appar- 
ently reached a static point and, to ensure our revenue in the future, 
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your committee recommends that some effort be made to increase 
the membership. A cursory study of municipalities of over 10,000 
in New England shows that only 60% of the water-works superin- 
tendents are members. 

If there is not a substantial increase in membership during the 
next year, it may be necessary to increase the dues from $6.00 
to $8.00. 

The disbursement items have been set up with an eye to probable 
increases in costs in the coming year. A new index for the JouRNAL 
is long overdue, the last one being issued in 1939. This will greatly 
enhance the usefulness of the JourNAL. The Executive Committee 
voted last year to do this, and also that in the future the membership 
list be issued every five years and a new index every ten years. 

In considering the possibility of our actual deficit of $2,300 
occurring, your committee recommends that, if the cash in the general 
fund or operating account drops below $2,000, the Treasurer be 
authorized to transfer funds from the savings accounts up to $1,000 
to the general fund. 

We refer you to the Treasurer’s report for further financial de- 
tails and to the Secretary’s report for the changes in the membership 
roster. 

Respectfully submitted, 


(Signed) KENNETH W. Rosie, Chairman 
SypNEy C. BEANE 
Henry F. HucHeEs 
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ANNUAL REPORT OF THE COMMITTEE ON LEGISLATION 


September 18, 1950 
To the New England Water Works Association: 


Your Committee on Legislation herewith presents its report on 
activity in the legislatures of the New England states during 1950. 

No sessions, either regular or special, were held in the States of 
Maine and Vermont this year. Connecticut and New Hampshire called 
special sessions to consider several matters of immediate importance. 
However, none of these had any bearing on the water-works field. 

Regular sessions were held in Massachusetts and Rhode Island, 
the latter calling a special session in addition. 

In Massachusetts, the Special Commission, authorized under 
Chapter 70 of the Resolves of 1949 to make a further investigation 
relative to “the development and use by cities and towns of Water 
Supply Systems and Sources of Water Supply”, submitted its final 
report under date of March 20, 1950. At a subsequent hearing before 
the Legislative Committee on Water Supply, the proposed legislation 
was strenuously opposed by local budgeting officials, resulting in a 
decision by the Committee to recommend reference of the subject to 
the next annual session, said recommendation being duly accepted by 
the Senate and House. 

There was enacted into law Chapter 41 of the Resolves of 1950, 
which authorizes the Department of Public Health to make an investi- 
gation and study relative to the ground-water supply and its use and 
protection within the Commonwealth, said Department to present its 
report on the subject to the Legislature on the first Wednesday in 
December of the current year. 

House Bill *2458, entitled “An Act to authorize the levy of 
special assessments for the laying of water pipes in public ways”, was 
passed by both branches of the Legislature and sent to the Governor 
for his signature. It was then recalled by the Senate and rejected. 

During the 1950 session a number of Special Acts, either creating 
water districts or providing for an increase in the borrowing limits 
of certain municipalities and water districts, were enacted into law. 
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The General Assembly of the State of Rhode Island passed into 
law two Acts relating to the water systems of the towns of North 
and East Providence. However, proposed legislation, entitled “An 
Act in Amendment of and in Addition to Chapter 29 of the General 
Laws, entitled ‘Property Liable to, and Exempt from, Taxation’,” 
after introduction at the request of the Water Supply Board of the 


city of Providence, failed of passage. 
Respectfully submitted, 


(Signed) Marx F. Croker, Chairman 
THEODORE L. BRISTOL 
Wa ttTErR C. Conroy 
G. ARTHUR FANEUF 
Puiuip J. Hotton, Jr. 
Epwin T. McDowELt 
Epwarp L. Tracy 
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ANNUAL REPORT OF COMMITTEE ON COMMITTEES—1950 


To the New England Water Works Association: 


This committee, appointed by the Executive Committee of the 
Association to promote codrdination of committee activities in the 
Association and to promote the establishment of new technical com- 
mittees where this seems advisable, submits its report. Our committee 
has followed its usual practice of communicating with the various 
committee chairmen to ascertain their ideas as to continuance of com- 
mittees and their plans with regard to reports. We have also been 
in touch during the year with other associations regarding joint com- 
mittees. The Technical Program Committee has been advised as to 
those committees desiring to submit reports at the annual meeting. 

Inactive committees should be dispensed with. There are some 
joint committees with other associations, however, dealing with prepa- 
ration and approval of certain standards, where progress may be un- 
avoidably slow in getting out reports. In writing to committee chair- 
men this year, this committee again stressed the desire of the Execu- 
tive Committee to weed out inactive committees. 

Listed below are committees which, in the opinion of this com- 
mittee, should be continued, together with some notations as to 
activities where information is available through the committee chair- 
men. In the case of most of the following committees, the committee 
chairmen have expressed the opinion that the committees should be 
continued : 


*Committee on Technical Program. 

*Committee on Finance. 

*Committee on Membership. 

*Committee on Library. 

*Committee on Committees. 

*Committee on Legislation. 

*Committee on Reciprocal Relations with the Institution of Water 
Engineers. 





*Expects to submit report at 1950 annual meeting. 
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Committee on Classification of Water Works Employees and Sal- 
aries. This committee hopes to have a report at the close 
of the year. 

Committee on Survey of Ground Water Supplies in New England. 

**Committee on Rainfall and Yield of Drainage Areas. This com- 
mittee expects to discuss 1949 drought conditions. 

Committee on Cathodic Protection of Steel Tanks and Standpipes. 

Committee on Coéfficients for Friction in Pipe Lines. 

**Committee to Report on Developments in Our Knowledge of 
Corrosion and Its Mitigation. 

**Committee on Reinforced Concrete Pressure Pipe. (Joint Com- 
mittee with A.W.W.A.) 

Committee on Code for Pressure Piping. (Joint Committee with 
A.S.M.E.) 

*Committee on Laying Cast-Iron Pipe (Joint Committee with 
A.W.W.A.) This committee may submit final report. 
**Committee on Specifications for Steel Pipe. (Joint Committee 

with A.W.W.A.) 
*Committee on Steel Standpipes and Elevated Tanks. (Joint Com- 
mittee with A.W.W.A.) 

Committee on Valve Box Frames and Covers. (Joint Committee 
with A.W.W.A.) 

**Committee on Hydrant Specifications. (Joint Committee with 
A.W.W.A.) 
**Committee on Gate Valves. (Joint Committee with A.W.W.A.) 

Committee on Federal Activities. (Joint Committee with A.W. 
W.A.) 

**Committee on Fluid Permeability. (Sectional Committee under 
A.S.A.) 

**Committee on Deep-Well Vertical Pumps. (Sectional Comntittee 
under A.S.A.) 


Committees Not Reporting 

The following committees are joint committees assigned to im- 
portant subjects and they are presumably working toward the sub- 
mission of reports, but no information has been received from the 





**Expects to submit progress report at 1950 annual meeting. 











PROCEEDINGS 385 


committee chairmen as to the status of the work or the continuance 
of the committees during at least the past two years. The Executive 
Committee may wish to check further on the status of the work of 
these committees. 
Committee on Specifications for Cast-Iron Pipe and Fittings. 
(Sectional Committee under A.S.A.) 
Committee on Standardization of Pipe Flanges and Fittings. 
(Sectional Committee under A.S.A.) 
Committee on Sluice Gates. (Codperating with A.W.W.A.) 


Discontinuance of Committees 


Committee on Water Quality Tolerances for Industrial Uses. 
This committee may submit a final report this year, in which 
case the chairman suggests that the committee be dis- 
continued. 

Committee on Meter Specifications. (Joint Committee with 

A.W.W.A.) 
The committee chairman reports that if favorable action is 
taken on recommended specifications by the N.E.W.W.A. 
at the September meeting, the committee should be dis- 
continued. 

During the past year, the following committees were discon- 

tinued: 

Committee on Distribution System Safety. 

Committee to Investigate Grounding. (Codperating with the 
American Research Committee on Grounding) 


New Committees 

During the year, joint committees were appointed on Fluid Per- 
meability and on Deep-Well Vertical Pumps. In view of the rapidly 
changing world situation, it is probable that new problems may arise 
to face water-works officials. These will undoubtedly include defense 
aspects and may include important questions as to deferment of key 
personnel and priorities for materials needed to maintain the public 
health and assist in defense measures. 

It is recommended that the Executive Committee give considera- 
tion to the appointment of two committees, one of which might be 
designated a committee on defense measures. To this committee, as 
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a start, there might be appointed the chief engineer of the. state 
department of health of each New England state or other members 
of the Association who might be serving as state water codrdinators. 

The appointment of a second committee might be considered, 
which might be primarily concerned with problems relating to defer- 
ments and priorities. There is some question in the minds of this 
committee as to the objectives of the Committee on Federal Activities, 
which is a joint committee with the A.W.W.A. Possibly if a com- 
mittee on deferments and priorities were established, the Committee 
on Federal Activities might be incorporated in the new committee, 
unless there is some other definite reason for the existence of the 
Committee on Federal Activities of which this committee is not aware. 

Our committee has apparently accomplished little in connection 
with its past recommendations for the establishment of a program 
of public education in the water-supply field, through paid expert 
service or in some other way. We still are of the opinion that this 
objective should be sought. ‘ 


Conclusions and Recommendations 


It is recommended that the standing committees listed above be 
reappointed as indicated, that the activities of a few committees, 
listed separately, which have not reported, be further checked, that 
two committees listed be discontinued, if the committee reports so 
recommend, and that consideration be given to establishment of two 
committees in connection with the defense program. 


Respectfully submitted, 


(Signed) WarreEN J. Scott, Chairman 
Horace L. Clark 
Rocer W. Esty 
Ear R. Perry 
WitiiaM E. STANLEY 








~_ 2 ~~ 








PROCEEDINGS 387 


REPORT OF TECHNICAL PROGRAM COMMITTEE 


To the New England Water Works Association: 


The report of the Chairman of the Technical Program Committee 
contains little that is different from similar reports in other years. 
Technical programs have been provided for five meetings in Boston, 
the Spring Conference and the Annual Meeting. In addition, Spring 
meetings were held at Newport, R. I., and Pittsfield, Mass. 


At the Boston meetings, in addition to the formal papers pre- 
sented after the luncheons, the Superintendents’ and Chemists’ Round 
Tables have been held, the former in charge of George G. Bogren of 
Weston and Sampson, and the latter in charge of Sherman L. Rogers 
of the Metropolitan District Water Bureau, Hartford. 


Mr. Bogren, who has so ably taken charge of the Chemists’ 
session, has asked to be relieved of this assignment. The Chemists’ 
Round Table has had a series of excellent discussions by well quali- 
fied speakers and discussion leaders, and for this Mr. Bogren has 
been largely responsible. The Committee wishes to express regret at 
his relinquishing this duty and thanks him for his efforts. 


As you can see by the list of meetings, some twenty-five formal 
papers have been given. Needless to say, the securing of this large 
number of papers, a much heavier load than in most engineering 
societies, imposes a heavy burden on your Technical Program Com- 
mittee. If we are to continue to obtain papers of high quality, we 
must have the codperation of all members, both in writing papers 
and in passing on information as to subjects and ideas to the Com- 
mittee. We are constantly asked to have more papers by superin- 
tendents, and of a more practical nature. The Committee would be 
pleased—in fact, very much pleased—to schedule such papers but 
must have the material prepared. I regret to say that many who are 

naking this criticism are not those who offer discussions for the 
luncheon meetings, though many do talk before the superintendents’ 
meetings. 


The Chairman wishes to take this opportunity to thank the mem- 
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bers of the Committee and the President, Secretary and Assistant 
Secretary of the Association, without whose help and codperation our 
fine series of technical meetings would not have been possible. 


Respectfully submitted, 


(Signed) TRUMAN H. SAFForD, 
Chairman 
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REPORT OF THE COMMITTEE ON MEMBERSHIP—1950 


August 31, 1950 
To the New England Water Works Association: 


The Membership Committee submits herewith the following re- 
port of changes of membership in the Association during the past 
fiscal year. 

New Members 


Regular Junior Associate Corporate Total 


45 1 6 2 54 

Loss of Members 
Resigned 19 4 1 24 
Died 17 17 
Dropped 13 1 14 
49 5 1 55 


Total membership as of August 31, 1950—921. 


Total membership as of September 18, 1950—932. 
Respectfully submitted, 


(Signed) JouHN B. KENNEDy, Chairman 
THEODORE CATE 
Haroitp W. GriswoLp 
J. Ettiotr HALE 
JosepH E. Moore 
WALTER J. SHEA 








390 PROCEEDINGS 


REPORT OF COMMITTEE ON RECIPROCAL RELATIONS 
WITH THE INSTITUTION OF WATER ENGINEERS 


September 18, 1950 
To the New England Water Works Association: 


The Committee on Reciprocal Relations with the Institution of 
Water Engineers of Great Britain presents herewith its report for 
the past year: 

The Committee wishes to call attention to the loss by death of 
two members of the Institution of particular interest to the Associa- 
tion: first, that of W. J. E. Binnie, an honorary member of the 
NEWWA and a distinguished water-works engineer, whose memoir 
occurs in the January, 1950, issue of the JouRNAL; second, that 
of A. T. Hobbs, Secretary of the Institution, whose interest in the 
reciprocal relations arrangement was an important factor in its success. 
Mr. Hobbs was a man of quiet efficiency and courteous manner. His 
services to the Institution of Water Engineers were invaluable. He 
has been succeeded by W. O. Skeat, with whom your Committee has 
already had cordial correspondence. 

As you know, the reciprocal arrangement calls for the exchange 
of outstanding papers on water-works subjects at intervals of four 
years, alternating at two-yearly intervals. It is now time for the 
Institution to select an Association paper for republication in the 
Journal of the Institution. Your Committee has sent to Mr. Skeat 
four of the outstanding papers of the Association published during 
the years 1946-1949, inclusive. It will be a few months before your 
Committee will be informed of the selection made by the Institution. 

Another matter of interest is thé recent publication by the Insti- 
tution of the “Manual of British Water Supply Practice,” for the 
editing of which Mr. Hobbs was largely responsible. Those wishing 
to obtain copies of this manual should communicate with the office 
of the Association or with this Committee. 


Respectfully submitted, 


(Signed) E. SHERMAN CHASE, Chairman 
LELAND G. CARLTON 
Percy A. SHAW 
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REPORT OF COMMITTEE ON REINFORCED CONCRETE 
PRESSURE PIPE 


To the New England Water Works Association: 


Revisions of Committee 7A of the AWWA to tentative specifica- 
tions for Reinforced Concrete Pipe—Steel Cylinder Type, non-pre- 
stressed, and for Reinforced Concrete Pipe—Steel Cylinder Type, 
prestressed, are being considered for recommendation to the Water 
Works Practice Committee for adoption and to make the specifications 
standard. 

Your committee was represented at the meeting of Committee 
in Philadelphia in May, where considerable discussion developed over 
the revisions. 

The Committee also decided to prepare, with the approval of the 
Water Works Practice Committee, tentative standard specifications 
for Reinforced Concrete Pipe, non-prestressed, without a steel cylin- 
der, for use in water works where the static head would be 100 feet 
or less. 

Although considered, it finally decided to delay action upon 
preparation of specifications for Reinforced Concrete Pipe, prestressed, 
without a steel cylinder, as it was believed that the progress in the 
art and manufacture has not reached a stage warranting the prepa- 
ration of standard specifications. 


Respectfully submitted, 


(Signed) Stantey M. Dore 
GrorcEe A. SAMPSON 
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PROGRESS REPORT OF COMMITTEE ON LAYING 
CAST-IRON WATER MAINS 


September 11, 1950 
To the Members of the New England Water Works Association: 

Your Committee on Laying Cast-Iron Water Mains was ap- 
pointed to codperate with the American Water Works Association in 
revision of the 1938 AWWA Standard Specifications for Laying Cast- 
Iron Pipe. A document reported by the Joint Committee and entitled 
“A Procedure for Disinfecting Water Mains” was published in the 
February, 1948, Journal of the AWWA. Some major revisions in the 
procedure are currently under consideration. 

The laying of mains, as distinguished from their disinfection, was 
covered by the Committee in “Tentative Specifications for Installation 
of Cast Iron Water Mains”, published in the December, 1949, issue 
of the AWWA Journal. This document will doubtless be considered 
for adoption as “Standard” by the AWWA early in 1951. 

Both the “Procedure” and the “Specifications” contain recom- 
mendations which have been the subject of further research and dis- 
cussion since they were originally published. In view of this, and the 
possibility of change before the documents are adopted as “Stand- 
ard,” your Committee feels that it should not submit a final report 
at this time, as it had hoped to do. 


Respectfully submitted, 


(Signed) W.S. Mariner, Chairman 
GEorGE W. CoFrFiIN 
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REPORT OF COMMITTEE ON SPECIFICATIONS FOR 
STEEL PIPE 


To the New England Water Works Association: 

Revisions of the tentative standard specifications of the AWWA 
7-B for steel pipe, 30-inch, are in progress, pending final adoption 
by the Water Works Practice Committee of that society. 

One of your committee attended a meeting of the Committee 
in Philadelphia at the annual convention of the AWWA in May and 
several revisions were discussed at length. 

Suggested revisions were also received by mail for ballot. 

The tentative specifications have been printed in the society 
JouRNAL and the revisions suggested will be brought before this soci- 
ety, if adopted, for consideration. 

If the tentative specifications are adopted as standard, this com- 
mittee reconimends that our society consider them for further 
approval. 

Respectfully submitted, 


(Signed) STANLEY M. Dore 
Scott KEITH 
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REPORT OF HYDRANT SPECIFICATION COMMITTEE 


To the Members of the New England Water Works Association: 

Your Hydrant Specification Committee is not ready to make a 
final report. 

The American Water Works Association’s Committee on Hy- 
drant Specifications has made a final report on the revision of Hydrant 
Specifications, and as soon as that Association accepts them, then this 
Committee will be ready to make a final report. 


Respectfully submitted, 


(Signed) Rocer W. Esty, Chairman 
Harotp W. GrRIswoLp 
Harry U. FULLER 
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REPORT OF COMMITTEE ON GATE VALVE 
SPECIFICATIONS 
September 16, 1950 
To the New England Water Works Association: 

Your Committee on Gate Valve Specifications submits the follow- 
ing progress report for the year ending September, 1950. 

Early in the year a suggestion, originating with Mr. Harry 
Barton of Great Neck, L. I., that the specifications require valve stem 
collars to be made with taper seats, to facilitate repacking under pres- 
sure, was disapproved unanimously. 

A revised draft of the valve specifications was received from 
Secretary Harry Jordan of the A.W.W.A., dated March Ist. Com- 
ments on this draft were made by each member of the committee and 
copies sent to both Chairman Randlett and Secretary Jordan. 

At the Philadelphia Convention of the A.W.W.A. a meeting of 
the joint committee was held, at which none of the New England 
members were able to be present. Secretary Jordan reported on this 
meeting under date of July 26th as follows: 

“We had a meeting with the representatives of the manufacturers 
during the Philadelphia Convention, at which time the manufacturers’ 
group presented a wide variety of suggestions both as to detailed 
terminology, as well as to general arrangements of the Valve 
Specifications. 

“T asked the Chairman of the Committee, Mr. Carl Simons of 
the Darling Valve Company, to set the document up in parallel column 
fashion. That is being done. Copies of the material will go to the 
members of the Committee as soon as Mr. Simons sends it into this 
office.” 

It is recommended that the New England Committee on Gate 
Valve Specifications be continued until such time as the current revi- 
sion of these specifications is completed. 


Respectfully submitted, 


(Signed) Harotp W. Griswoip, Chairman 
LELAND G. CARLTON 
WALTON H. SEARS 
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REPORT OF FLUID PERMEABILITY COMMITTEE 


To the New England Water Works Association: 


Although the work of this committee has not been particularly 
active, nor has the national organization with which your representa- 
tive codperates made any rapid progress in study or research in con- 
nection with the permeable qualities of soils cr overburdens, your 
representative has answered questionnaires and has been in touch by 
correspondence with the national group. 

The main progress to date has been an expression of opinion in 
a national poll of the proper use of terms and definitions, and a dis- 
cussion of the fundamental factors to be considered in any future 
discussions. An effort has been made to establish standard terms 
and factors, to avoid misunderstandings in correlating data and 
opinions from representatives in various parts of the country. 


Respectfully submitted, 


(Signed) StTANiLey M. Dore 
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REPORT OF COMMITTEE ON SPECIFICATIONS FOR 
CAST-IRON PIPE AND FITTINGS 


August 16, 1950 
To the New England Water Works Association: 

Your representatives on Committee A21 of the American Stand- 
ards Association on Specifications for Cast-Iron Pipe and Fittings 
submit the following annual report. 

Progress during the year has included a revision of the specifica- 
tions for pit-cast pipe, with particular reference to bursting tests, 
which have been modified to reconcile them to those that have been 
adopted for centrifugal pipe. Changes in the specifications for cement 
lining are in progress in conformity with changes in the state of the 
art. A change of particular interest is that permitting the application 
of a bituminous seal coat on the freshly spun lining, to shorten the 
period previously required for curing. 

Specifications for mechanical joints have been tentatively com- 
pleted and are about to be submitted for letter ballot of the Sectional 
Committee. The manual for the “Computation of Strength and Thick- 
ness of Cast Iron Pipe’, A21.1-1939, has been revised and in its new 
form will consist of three parts: the first, to include historical in- 
formation and explanation of the method of computation of external 
loads, etc.; the second, to deal with cast-iron pipe for water; and 
the third, to cover cast-iron pipe for gas. This change has been con- 
sidered necessary because of differences in the requirements of the 
water and gas industries in respect to water hammer and other design 
details. 

The matter of specifications for tar-dip coatings has again been 
discussed, but there appears to be but little hope of reconciliation 
between manufacturers’ existing methods and the ideals of the water- 
works industry. 

Respectfully submitted, 


(Signed) Etson T. Kittam 
ARTHUR L. SHAW 
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REPORT OF THE COMMITTEE ON RAINFALL AND YIELD 
OF DRAINAGE AREAS RELATIVE TO THE 
DROUGHT OF 1949-1950 


To the New England Water Works Association: 


The drought of 1949-50 began with the first of June, 1949, and 
has continued generally with little relief to the time of writing this 
report. This drought has been more severe in the southerly portions 
of New England than any previous drought since that beginning in 
June, 1908, except in certain portions. The effects of this drought 
have been more pronounced because of the delay since the beginning 
of World War II in constructing adequate works to keep pace with 
increased use of water, because of shortage of materials during the 
war period and the demands for the use of public funds for other 
purposes since the end of the hostilities of World War II. Through 
the courtesy of the various State Sanitary Engineers, water shortages 
have been reported to have continued in 1950 in the several New 
England States as follows: 


NUMBER OF AGENCIES SUFFERING WATER SHORTAGES 


Shortages because 
of distribution 
State Shortages in sources of supply difficulties 
Maine 1 near the coast 3 near the coast 
1 in the far north 
New Hampshire 1 near the coast 
1 in the Connecticut River Valley 
1 East Central Section 


Vermont 8 generally distributed in 1949 1 East Central in 1949 
(all but one corrected before 1950) (corrected before 1950) 
Massachusetts 4 Northeastern 2 Metropolitan Area 


1 Merrimack River Valley 
1 Eastern Section 

2 Southeastern Section 

2 Central Section 

1 Western Section 


Rhode Island 6 near Narragansett Bay 
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3 near the coast 

2 North Connecticut River Valley 
2 Central Connecticut River Valley 
2 Western Section 


Connecticut 


The laws of the several New England States vary somewhat, but 
certain of the special legislative acts permit municipalities and water 
districts to establish rules and regulations for the operation of the 
works and such regulations include the right of the municipality or 
other agency to restrain the use of water during periods of drought. 
In at least one of the New England States an amendment has been 
made in order to make certain that all public water-supply agencies 
have that authority. This General Act reads as follows: 


“A board of water commissioners or a board of public works with the 
duties of water commissioners of a municipality, water supply, fire and 
water district or water company having control of water supplies may, on 
behalf of their respective bodies politic or corporate, upon notification to 
the water takers, restrain the use of water on public and private premises 
by shutting off the water at the meter or at the curb cock or by other means 
as the case may be, during a drought, hurricane, conflagration or other 
disaster when in the opinion of the department of public health an emer- 
gency exists.” 


In the interests of good public relations few municipalities have 
taken advantage of this law, excepi that when requesting voluntary 
restrictions in the use of water, attention has been called to the possi- 
bility of invoking the authority of the law actually to shut off water, 
if voluntary compliance is not experienced. 

There are appended to this report tabulations showing the pre- 
cipitation departure from normal since June 1, 1949, subdivided by 
States and within States by districts so far as practicable. This 
information is shown on Appendix I. It will be noted that the great- 
est deficiencies in rainfall have occurred in Rhode Island, Central 
Massachusetts and Eastern Massachusetts. Rainfall for the period in 
northern Maine and northern New Hampshire was near normal and 
tabulations for these areas are not shown. 

Through the courtesy of the U. S. Geological Survey, there are 
shown in Appendix II tabulations of stream flow at various key sta- 
tions in New England and the accumulated deficiency in runoff due 
to the lack of normal rainfall. 
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The Committee is informed that in Massachusetts the Legis- 
lature has directed the Department of Public Health to carry out a 
study, under the provisions of Chapter 41 of the Acts of 1950, rela- 
tive to the ground-water supply and its use and protection within the 
Commonwealth. This study has progressed to the point where it is 
evident that the laws in various States of the country vary consider- 
ably from the old so-called Common Law or English Law. The 
tendency has been to recognize that the natural resources, including 
water resources, belong to the public as a whole. The theory that a 
man may take from his property all the water which he may desire 
to take, regardless of the needs of his neighbors, is no longer tenable. 
The principle that the water resources belong to the public and may 
be taken for public use upon payment of just compensation is recog- 
nized in the Constitution of more than one of the New England 
States. While many of the earlier decisions tend to hold to the old 
English Law of quasi-riparian rights, more recent decisions would 
appear to recognize the common good. 

During the drought of 1949-50 there have been occasions where 
the use of ground waters by private individuals or for industry or 
agricultural purposes has tended to affect adversely the amount of 
water obtained from public water supplies. This is a matter which 
will require more and more attention, as the use of water for both 
public and private agencies increases. 

The Committee is informed by the Water Resources Branch of 
the U. S. Geological Survey that ground-water conditions were lower 
in certain areas, especially during the Summer and Fall of 1949, than 
at any time for many years. From records of ground-water elevations 
that have been kept, it is interesting to note that in one of the States 
the greater number of those municipalities experiencing water shortage 
during 1949 were supplied from ground-water sources. This is easily 
understandable since, except in buried rock valleys and in the large 
sandy plains of Cape Cod containing depths of 80 to 90 feet of water- 
bearing material, the ground-water storage facilities are relatively 
small, compared with the reservoirs developed for surface-water 
supply. 

Respectfully submitted for the Committee, 


(Signed) Francis H. Kincsspury, Chairman 
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406 PROCEEDINGS 


COMMITTEE TO REPORT ON DEVELOPMENTS IN OUR 
KNOWLEDGE OF CORROSION AND ITS MITIGATION 


REPORT ON EXPERIENCES IN THE USE OF METAPHOSPHATE IN 
MASSACHUSETTS 


To the President and Members of the New England 
Water Works Association: 


The use of small concentrations of certain complex phosphates 
to inhibit corrosion of metallic piping was first begun in 1939. The 
chief experience in Massachusetts has been with a commercial com- 
pound, sold under the trade name of “Calgon” and consisting of a 
polymetaphosphate. The usual practice is to apply this material to 
the water supply at the rate of about 10 ppm for several days; this 
application should be accompanied by thorough flushing at hydrants 
on the dead ends of the system. The dosage is then reduced to about 
0.5 to 2.0 ppm. The inhibiting action is said to be due not to a 
change in the corrosive properties of the particular water supply, 
but to the formation of a protective layer of metaphosphate com- 
pounds one molecule thick on the metallic surface. This form of treat- 
ment is being used or has been used within the last 10 years by some 
20 to 30 municipalities in Massachusetts. The following is a sum- 
mary of some of the experiences with metaphosphate treatment. 


Ferrous METALS 


In general this form of treatment has been adopted mostly by 
municipalities where “red water” conditions were serious enough to 
cause general public dissatisfaction with the water supply. TIllus- 
trative of the results obtained are the following data at the beginning 
of metaphosphate treatment in one of our municipalities. In this 
case the supply involved was a surface supply, low in color, iron and 
dissolved mineral matter. There was considerable difficulty with iron 
at dead ends, especially during the winter months. Treatment was 
started at 10 ppm and simultaneously extensive flushing was carried 
on all over the town, until metaphosphate was found well distributed 
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throughout the system. Samples were collected before treatment was 
begun and for some time afterwards from the reservoir and from a 
number of taps throughout the town, especially on dead ends. Table 1 
summarizes the results of analyses. 

While the initial drop in the color and iron content was doubt- 
less due to the thorough flushing, the subsequent rise in both of these 
to a point higher than before treatment indicates a temporary in- 
crease in the solvent action of the water on the mains. The subse- 
quent drop in iron and color content may be attributed to the inhibit- 
ing effects of metaphosphate. 

Subsequent tests on the same taps have indicated that the iron 
content has been low and in some instances, as at “Station 1’, has 
dropped even lower to satisfactory levels. 

Similar results following metaphosphate treatment for “‘red water”’ 
have been reported by most municipalities employing this type of 
treatment. Less satisfactory results have in general been limited to 
supplies such as those at summer resorts, where the period of storage 
in certain mains may vary quite markedly at various times of the 
year. 


Brass AND COPPER PIPING 


While the use of metaphosphate treatment has been undertaken 
solely for the inhibition of corrosion of brass and copper piping in 
only a few instances, both experimental laboratory data and actual 
field experience have indicated that this form of treatment has not 
met with any marked success. 

An illustration of the results obtained is the following instance 
involving the use of metaphosphate for corrosion correction. A 
municipality having a ground-water supply softened in a zeolite unit 
undertook to reduce the corrosive properties of the treated water by 
using metaphosphates at the rate of 0.5 to 2.0 ppm. To study the 
effectiveness of this treatment, samples were collected about every 
two weeks from several brass service pipes. The copper content was 
determined on samples of water standing overnight in the pipes and 
on samples of water from the same taps after considerable flushing. 
Table 2 gives the data obtained from one such tap over a period of 
eight months. 
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TABLE 2.—CopperR CONTENT OF WATER FROM TAP AT 8 ‘POND PARKWAY 





Copper (parts per million) 











1942 Running Standing 
row G9 - Sedans 0.14 _— 
_, eT Se rs cr ~- 0.65 
mp Oe aoe. 0.43* 0.60* 
March ea Pee 0.30 _— 
Boa « ip \teteaees - 0.70 
mh . + osememaan — 0.50 
| Se oe 0.33 0.60 
April e ~- ° Se 0.62 oa 
nag he re _ 0.70 
S- | I“ 24 0.13 - 
7 > . sepeicnuens _ 1.05 
me tC areca 0.42 — 
May E ° ° © yoeer — 0.80 
ee oo 0.16 _ 
| a — 0.26 
:; eee 0.12 0.32 
June i = cheats 0.50 0.38 
: | ne hoe 0.60 _ 
ce 0 0C~O Citar _— 0.80 
July ho 2 © emda 0.70 — 
eo —- 0.45 
eS 0.42 _ 
(: ner cre -— 0.55 
August coer — 0.90 
september 100.22 ht wb eee 0.80 1.1 
a < ci ea ae 0.60 — 
*Calgon treatment started. : a 


Some time after these data had been accumulated there was a 
marked increase in the number of complaints of blue stains on plumb- 
ing fixtures and leaks in various brass services being served with this 
water. As a result the water department discontinued the use of 
metaphosphate treatment. 


Leap PIPING 
No instance has come to our attention where metaphosphate 
treatment has been undertaken by a municipality solely for the pur- 
pose of inhibiting the corrosion of lead pipe; rather, concern has been 
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felt as to the possible effects on the corrosion of lead pipe, where 
metaphosphate treatment has been undertaken to inhibit corrosion 
of ferrous metals or for some other reason. 

When metaphosphate treatment was installed in a municipality 
using a ground-water supply, the effect of such treatment on the 
storage of water in lead pipe was studied. Over a period of seven 
months, samples taken from several lead service lines, both of water 
standing in the pipes overnight and of water collected after the pipes 
had been thoroughly flushed, showed no evidence of any increased 
lead content due to the use of this chemical. The metaphosphate was 
used in dosages varying from 0.5 to 2.0 ppm. The pH of this water 
was about 6.3. Table 3 summarizes the results of both running and 
standing samples. 


TABLE 3.—SUMMARY OF LEAD RESULTS* 








Date Lead (parts per million) 
Source 1942 Standing sample Running sample 
Tap A 2/9 — 01 
“ 2/24 —_ 04 
3/5 05 01 
3/12 .06 .00 
" 3/24 05 00 
Tap B 4/3 .08 .00 
Tap C 4/9 .02 .00 
“ 5/1 27 03 
5/13 13 07 
5/28 15 03 
_ 6/10 .07 .03 
“ 6/23 .04 .03 
. 9/10 —_ 07 
Tap D 7/28 .05 01 








*Metaphosphate dosage 0.5 to 2.0 parts per million. 


Laboratory studies have been carried out on the effects of the 
use of metaphosphate on the storage of water in lead pipe. In these 
experiments both new lead pipe and old lead pipe, which had been 
in service from 10 to 30 years, were used. Water was allowed to flow 
through these pipes over a period of 8 hours each day at the rate of 
250 gal per day. The pH of the water during these experiments was 
held at 6.1, 6.7 and 8.0 to 8.4, each set being run over a period of 
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2 to 3 months. Samples of both the running water and the water after 
storage in the pipe overnight were collected. In general, these experi- 
merits indicated that the effectiveness of the metaphosphate treatment 
in controlling corrosion is dependent upon the pH of the water being 
used. It was found that at a pH of 6.1, after a short interval in 
which results were indeterminate, the corrosive effect of the water on 
lead pipe was being retarded by the use of metaphosphate. At a pH 
of 6.7, the retarding effect did not begin for a considerably longer 
period after treatment was initiated, but after some time this retard- 
ing effect was noticeable although slight. At a pH of 8.0 to 8.4, there 
were definite indications that the corrosive effect of the water on the 
pipe had been increased and considerably more lead was being dis- 
solved by the water in both the running and standing samples. The 
metaphosphate dosages used varied between 2.0 and 10 ppm, but the 
results were not markedly different as between these two values. 


Respectfully submitted, 


(Signed) Epwarp W. Moore, Chairman 
Lazarus RUBIN 
WALTON H. SEars 
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FINAL REPORT OF THE COMMITTEE ON WATER QUALITY 
TOLERANCES FOR INDUSTRIAL USES 


August 8, 1950 


To the President and Members of the New England 
Water Works Association: 


The Committee on Water Quality Tolerances for Industrial Uses 
was established by the Association in November of 1938. The duties 
of the Committee were to investigate and report on the quality of 
process water required by industry, with special attention to limits 
of tolerance for substances known to interfere with industrial 
processes. The Committee presented an extensive report in June, 
1940, containing tables of tolerance limits for waters for a number 
of industries, and text material describing the effects of various harm- 
ful substances in water on industrial operations. This report was well 
received by the Association and by the profession in general, but 
some valid criticism was directed at the tolerance limits proposed, 
principally because these limits tended to be too severe. It was stated 
by qualified individuals that in certain instances industrial plants 
were turning out a perfectly satisfactory product, using water of 
quality inferior to that specified in the Committee’s report. 

The Committee accepted these criticisms as an indication of the 
necessity for investigating such instances and gathering all possible 
information, with the objective of subsequently revising its proposed 
tolerance limits. It has not proved to be possible to carry out this 
plan. Those industrial operators, whose water supplies may be in- 
ferior to the specifications of the Committee, prove on investigation 
to be either completely ignorant of the quality of water used in their 
processes, or else unwilling to impart necessary information for com- 
petitive or other reasons. Those operators who are aware of the 
water-quality problem and are willing to impart information generally 
are using waters which conform substantially to the Committee’s 
specifications. Although there has been a change in the quality re- 
quirements set by industries in the direction of lower tolerances, the 
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Committee sees no reason for altering its original table of tolerances, 
as published in the JouRNAL of the Association, Volume 54, pages 271- 
272, 1940. 

Undoubtedly, there are still a number of plants which use water 
of quality inferior to that indicated by the Committee’s table. How- 
ever, to determine where these plants are, how their operations differ 
from those of other plants, and particularly whether or not the in- 
ferior water has some adverse effect on product or adds in some 
degree to cost of production, is deemed by the Committee to be an 
insurmountable task, unless members could be found who were will- 
ing to devote a large amount of time to the work. The present Com- 
mittee is unable to perform this task. 

A number of articles on various aspects of industrial water supply 
have been published since 1940 and some of the more pertinent ones 
are listed here: 


A. REFERENCES ON SPECIFIC INDUSTRIES 

Brewery Water and Its Analysis. J. deClerck. Chemie et Industrie, 59, 484 (1948). 

New Developments in Water Conditioning for Diesel Cooling Systems and Steam 
Generators. M. A. Hanson et al. American Railway Engineering Association 
Bulletin 483, 134 (1949). 

Effect of Fluoridated Water in Ice Manufacture. Zachary M. Stadt and Robert 
S. Phillips. Journal, American Water Works Association, 41, 1069 (1949). 

Specifications for Process Water for Groundwood Papers. Paper Trade Journal, 
126, 105 (1948). 

Process Water for the Manufacture of Alkaline Pulps. Lewis B. Miller. TAPPI 
32, No. 6, 41A (1949). 


B. REFERENCES ON GENERAL ASPECTS OF INDUSTRIAL WATER 


Industrial Waters of Canada. H. A. Leverin. Report on Investigations, 1934- 
1940, and Interim Report No. 6, Memo Series No. 85, 1944, Department of 
Mines and Resources, Canada. 

Purer Water Supplies: Methods and Equipment. Anonymous. Chemical and 
Metallurgical Engineering, 48, 100 (1941). 

Requirements of Industrial Waters. Anonymous. Water Works and Sewerage, 
89, 44 (1942). 

Round Table Discussion on Organizing the Classification of Industrial Waters. 
Proceedings, American Society Testing Materials, 44, 1051 (1944). 

Some Aspects of the Requirements for the Quality of Water for Industrial Uses. 
S. T. Powell. Sewage Works Journal, 20, 36 (1948). 
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In conclusion, it appears evident to the membership of the Com- 
mittee that the amount of additional information which can be readily 
secured on industrial water-quality tolerances is limited to that given 
in occasional articles in the literature, and that direct investigation 
of individual plants by the Committee is not feasible except through 
a prohibitive expenditure of time. The Committee, therefore, recom- 
mends that it be either discontinued or assigned the more limited 
objective of keeping the membership informed as to new develop- 
ments appearing in the literature. 


Respectfully submitted, 


(Signed) Epwarp W. Moore, Chairman 
HERVEY J. SKINNER 
Stuart E. CopurN 
GrorcEe A. SAMPSON 
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COMMITTEES OF THE NEW ENGLAND WATER WORKS 


N.E.W.W.A—1. 


10. 


Ff. 


ASSOCIATION, 1950-1951 


Committee on Technical Program: Truman H. Safford, Chair- 
man, Clarence L. Ahlgren, George C. Houser, Scott Keith, 
Sherman L. Rogers, Fred E. Smith, Fred P. Stradling, George 
N. Watson and Marshall S. Wellington. 

Committee on Northern New England Meeting: Clarence E. 
Ferry. 

Committee on Southern New England Meeting: Frederick O. 
A. Almquist. 

Committee on Finance: Henry F. Hughes, Chairman, William 
H. McGuinness and Harold J. Toole. 

Committee on Membership: George W. Coffin, Chairman, John 
J. Baffa, J. Elliott Hale, Charles H. Lawrence, Joseph E. Moore, 
James A. Sweeney and James V. Turner. 

Committee on Library: Harry L. Kinsel, Chairman, and Ariel 
A. Thomas. 

Committee on Committees: Thomas R. Camp, Chairman, Fred- 
erick O. A. Almquist, Sidney S. Anthony, Stanley M. Dore, 
William B. Duffy, Arthur C. King, Allan F. McAlary, William 
P. Melley, Roger G. Oakman and Warren J. Scott. 

Committee on Legislation: Mark F. Croker, Chairman, Warren 
A. Gentner, William A. Healy, Philip J. Holton, Jr., Peter C. 
Karalekas, Edwin T. McDowell and Edward L. Tracy. 
Committee on Reciprocal Relations with the Institution of 
Water Engineers (England): E. Sherman Chase, Chairman, 
Leland G. Carlton and Percy A. Shaw. 

Committee on Classification of Water Works Employees and 
Salaries: Walter C. Conroy, Chairman, Sydney C. Beane, Al- 
bert E. Casey, Roger G. Oakman and Allen M. Symonds. 
Committee on Survey of Ground Water Supplies in New Eng- 
land: Leslie K. Sherman, Chairman, John A. Bellizia, M. L. 
Brashears, Jr., Francis J. Lariviere, Howard H. Potter, Walter 
J. Shea, Ralph M. Soule and Edward L. Tracy. 

Committee on Rainfall and Yield of Drainage Areas: Francis 
H. Kingsbury, Chairman, John A. Bellizia, Allan T. Gifford, 
Peter C. Karalekas, Karl R. Kennison, Harvey B. Kinnison, 
Francis J. Lariviere, Ralph M. Soule, Miner R. Stackpole, 
Howard M. Turner and William A. D. Wurts. 
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16. 


19. 


20. 
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Committee on Coefficients for Friction in Pipe Lines: Richard 
H. Ellis, Chairman, E. Shaw Cole, Allan T. Gifford, F. W. 
Haley and Byron O. McCoy. 

Committee on Water Quality and Treatment: Clair N. Sawyer, 
Chairman, George G. Bogren, Charles R. Cox, Edwin C. 
Goehring, Joseph A. McCarthy, Warren J. Scott and Clarence 
I. Sterling, Jr. 

Committee to Report on Developments in Our Knowledge of 
Corrosion and Its Mitigation: J. Carrell Morris, Chairman, 
Howard E. Bailey, Herman Burgi, Jr., Donald C. Calderwood, 
Richard H. Ellis, I. Laird Newell, Ellis A. Tarlton and Frank 
J. Thiery. 

Committee on Specifications for Cast-Iron Pipe and Fittings 
(Sectional Committee under American Standards Association): 
Richard Hazen and Arthur L. Shaw. 

Committee on Reinforced Concrete Pressure Pipe (Joint with 
American Water Works Association): Stanley M. Dore, Chair- 
man, and George A. Sampson. 

Committee on Code for Pressure Piping (Joint with American 
Society of Mechanical Engineers): Thomas F. Wolfe. 
Committee on Laying Cast-Iron Pipe (Joint with American 
Water Works Association): W. S. Mariner, Chairman, and 
George W. Coffin. 

Committee on Specifications for Steel Pipe (Joint with Ameri- 
can Water Works Association): Stanley M. Dore and Scott 
Keith. 

Committee on Standardization of Pipe Flanges and Fittings 
(Sectional Committee under American Standards Association): 
Richard Hazen and Arthur L. Shaw. 

Committee on Steel Standpipes and Elevated Tanks (Joint with 
American Water Works Association): George A. Sampson, 
Chairman, Howard E. Bailey, Herman Burgi, Jr., and Henry 
E. Halpin. 

Committee on Valve Box Frames and Covers (Joint with Ameri- 
can Water Works Association): Sidney S. Anthony, Chairman, 
and Scott Keith. 

Committee on Hydrant Specifications (Joint with American 
Water Works Association): Roger W. Esty, Chairman, and 
Harold W. Griswold. 

Committee on Gate Valves (Joint with American Water Works 
Association): Harold W. Griswold, Chairman, Leland G. Carl- 
ton and Walton H. Sears. 

Committee on Sluice Gates (Joint with American Water Works 
Association): Harold W. Griswold, Chairman, and Walton H. 
Sears. 
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Committee on Federal Activities (Joint with American Water 
Works Association): Clarence I. Sterling, Jr. 

Committee on Fluid Permeability (Sectional Committee under 
American Standards Association): Stanley M. Dore. 
Committee on Deep-Well Vertical Pumps (Sectional Committee 
under American Standards Association): Scott Keith. 
Committee on Water Rates Schedule (Joint with American 
Water Works Association): Percy A. Shaw. Chairman, Warren 
A. Gentner and Edwin T. McDowell. 
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